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The Broader Interest 


Bess commuters were discussing 

the help-the-poor-railroad articles 
with which the public was being 
served. 


“Well,’’ said one, “They get twice 
as much out of me for the commuta- 
tion ticket as they used to, But 
That’s All! Otherwise, for the wife 
the bus, and for the vacation the 
little old buzz wagon.” 


In a restaurant a young house- 
holder, not unconscious or secretive 
of the fact that he was beginning to 
prosper, winds up an account of his 
recent installation of an oil-burning 
system in his residence with a force- 
ful intimation as to where the coal 
people, producers, strikers, middle- 
men and retailers could go to so far 
as he was concerned. 


Neither of these realized that the 
price of his commutation ticket and 
of the few tons of coal that he burned 
in his furnace and kitchen range was 
not by any means all that he was 


paying for railroad transportation 
and coal. 


In fact, coal is no unimportant 
item in making up the prices that he 
pays for transportation; and trans- 


portation is one of the largest items 


that go into the price of delivered 
coal. 


And into the price of practically 
everything that he buys enters the 
cost of coal and power for its manu- 
facture and of its transportation to 


his door. 
The total freight bill of the United 


States for the year 1°25 was nearly 
$4,400,000.000, or 44 dollars for eazh 


man, woman and child in the country. 


The total coai bill of the country 
tor last year was over $2,700,000,000, 
or nearly 25 dollars per unit of the 
population. 


Multiply these figures by the num- 
ber of individuals in your family or 
household, the number of people 
that you are supporting, and you 
will get an idea of what your share 
of the fuel and railroad bill of the 
country would be if your consump- 
tion of the things in the manufacture 
of which coal is burned and which 


the railroad brings to your dealer 


would amount to ae, 


-__/ avs 


A 


if you were an 


average consumer. 
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Fig. 1—Terminal dam which forms the forebay for the plant 


Automatic Hydro-Electric Plant 
Designed for Peak Load Service 


By GARDNER 


Designing Mngineer, 





NSTALLATLON designed for three 

10,500-hp. turbines, two of which have 
been installed to operate under a 121.5-ft. 
head—-Units are started and stopped auto- 
matically by closing or opening an oil switch 
at another station 43 miles distant. 





UTOMATIC hydro-electric stations have become 
an important factor in water-power development, 
and this is well demonstrated in the Soft Maple 

plant of the Northern New York Utilities, Inc. This 
development is on the Beaver River, a tributary of the 


Black River, and is about 40 miles from Watertown, 
N. Y. (See Fig. 2.) The project includes one of the 
largest dams in eastern United States built by the 


hydraulic fill method and the largest remotely controlled 
hydro-electric station in the world. Work on the con- 
struction was begun in April, 1924, and the plant was 
successfully put in operation in September last year. 
As indicated in Fig. 3, the development includes five 
earth dikes, a concrete spillway, a diversion dam of 
earthwork to divert the Beaver River through the diver- 
sion into a natural storage basin formed by 
Beaver Meadow Creek, where the waters are impounded 
by the terminal dam and are thence led through an 
intake canal, a concrete headworks and short twin steel 
penstocks to the power house on the shore of Effley Pond. 

This plant was built to carry the peak loads of the 
Power Corporation of New York system, of which the 
Northern New York Utilities, Inc., is the chief sub- 
sidiary. The system is located in the northern New 
York State, the portion between the Adirondacks and 
Lake Ontario and sells electric energy to public-utility 


canal 


and large industrial companies, besides serving directly 
with electric light and power the cities of Watertown 
and Rome and seventy-six other communities. It oper- 
ates 26 hydro-electric, 5 hydro-mechanical and 2 steam 
plants. 

This development forms an important link in the 


he chain 
of plants on the Beaver River. 


ah ; 
The svstem now oper- 
| 


C. GEORGE 


Northern New York Utilities, Incorporated 


ates seven plants below Stillwater Reservoir so con- 
structed that the total head is utilized between the head- 
water of the first and the tailwater of the seventh. 

The difficulties in transportation led to the selection 
of the hydraulic-fill method of constructing the dams, 
as any other method would require many units of heavy 
equipment, all difficult to transport in comparison with 
lengths of pipe, pumps and motors. 

Beaver River has a total length of 49 miles and drains 
a rough mountainous country which supports a dense 
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Fig. 2 


Map showing part of the power system and 
location of Soft Maple plant 
growth of hard and sott timber having an area of 338 
square miles. There is a little fall above Stillwater, but 
between Stillwater and Beaver Falls the average grade 
is 55.4 per mile and the fall is 934 ft., of which the 
company has developed 610 ft. 
Notwithstanding the regulating effect of the natural 
lakes and swamps and the artificial reservoirs on this 
and other tributaries, the lower the 


Black 


reaches of 




















July 27, 1926 


River, of which the Beaver is a tributary, are subject 
to relatively high spring floods and low water in the 
summer. As a first step toward regulation, the Black 
River Regulating Board in 1924 enlarged the Stillwater 
Reservoir. The old reservoir covered an area of about 
2,700 acres and had a capacity of 900 million cubic feet. 
The new reservoir has an area of and a 
capacity of 4.5 billion cubic feet. This reservoir pro- 
vides a minimum flow at Soft Maple of 383 cu.ft. per see. 

There were three ways this development could have 
been made. The first contained (See Fig. 3) dikes 
three, four and six, a dam located at the site of the 
present diversion dam, a pipe line 3,500 ft. long (shown 
by dotted lines) to a surge tank, and a short penstock 


6.700 acres 
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the load factor will be 14.7 per cent. This development 
is ideally located for a peak-load plant, since it has two 
ponds with a total area of 470 acres to draw from and 
will discharge into Effley Pond of 320 acres. The capac- 
ity of the two ponds above the power house at maximum 
draw-down is approximately 80 million cubic feet, which 


is also the capacity of Effley Pond. The entire head 
available between Eagle Falls plant just above Soft 


Maple and Effley Falls below could not have been util- 
ized in the first scheme without an uneconomical ex- 
penditure for excavating a long tailrace in rock 
lengthening the pipe line. 

The two ponds forming the forebay of the plant are 
held back not by a single dam, but by 


or 


a series of hills 
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Fig. 3—General plan of the project and cross-section through diversion dam 


to a power house on the bank of the Beaver River. The 
second scheme was the one adopted and is shown in the 
figure. The third scheme contained a large earth dam 
across the Beaver River just below the outlet of Beaver 
Meadow Creek, extending from A to B in the figure; a 
power house just below the dam; a spillway discharg- 
ing into a vertical shaft and thence through a_ hori- 
zontal tunnel into Effley Pond. 

Studies of the feasibility of this project for the three 
schemes outlined were made, assuming various load fac- 
tors could be used in the operation of this plant. For 
all low load factors the second scheme proved to be 
most economical. From an analysis of the load curve 
for the entire system, to obtain the maximum output 
for the system it showed a peak-load plant was desir- 
able. For the two units now installed the load factor is 
22 per cent and with the installation of the third unit 


and ridges and nine structures virtually forming a com- 
posite and artificial dam about one and a half miles long. 
Between these series of hills where the depressions were 
slight, five earth dikes were built. Dikes 1 and 3 have 
x 6-in. Wakefield sheet piling to elevation 1,294 in the 
center. The three other dikes being smaller, the sheet 
piling was omitted. As a precaution against the larger 
dams being overtopped by flood beyond any expectations, 
dikes 4 and 6 were built to elevation 2.5 ft. lower than 
the other structures. The diversion dam as built is 
900 ft. long and has a maximum height of 80 ft. The 
flow of the river during construction was passed by a 
circular conduit which rests on rock built on the west 
bank of the river. There is a gate tower (see insert 


Fig. 3) with a butterfly valve for drawing the pond 


down and for passing water to the plants below while 
the ponds were filling. 
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This dam was built by the hydraulic fill method, the 
lower portions being sluiced into place and the upper 
dredge pumped. The coarser sand and gravel was de- 
posited on the outer edges and the finer materials flowed 
into the central pool, forming a puddled core. The sluic- 
ing operations for this dam were similar to those for 
the terminal dam, which are described later. 

All flood control is at the diversion dam, where the 
first 500 ft. of the spillway channel serves also as the 
diversion canal. The spillway is built on rock and will 
discharge 8,800 cu.ft. of water per second with the 
ponds at an elevation of 1,294. At maximum draw- 
down, 2,570 cu.ft. per sec., the full plant discharge for 
three units at minimum head, will flow through the 
canal with a difference of 2.5 ft. in elevation between 
the surfaces of the two ponds. 

3eaver Meadow Creek pond is formed by the terminal 
dam, Figs. 1 and 3, a hydraulic fill between two sand 
hills at the north end of the valley. This dam has a 
erest length of 720 ft. with a 25-ft. top width and a 
1380 
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crest of the spillway and with three turbines running, 
the maximum velocity in the canal will be 1.95 ft. per 
sec. It is not anticipated that the water at this velocity 
will carry the sand. 

The intake, Figs. 4 and 5, a concrete structure, is 
founded in the sand of the plateau, as borings did not 
indicate rock within economical reach. After the sand 
had been excavated to grade one row of 6-in. Wakefield 
sheet wood piles was driven as a cutoff to a depth of 20 
ft. below the bottom of the base slab. On each end, 
where the concrete structure tied into the sand, 9-in. 
Wakefield sheet piles 40 to 50 ft. long were driven for 
a distance of 96.5 ft. The weight of the intake, includ- 
ing equipment and water, varies from 1.1 to 1.9 tons 
per square foot of base area. 

In the intake there are six openings, two for each 
penstock, and the dividing buttresses are grooved for 
stop logs and gates. Stop logs have been placed in front 
of the opening of the third penstock. For each of the 
other two penstocks there is a flat steel gate with a 
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Fig. 4—Penstocks have been designed to stand with a safety factor of four, 


a 63 per cent water-hammer pressure rise 


maximum depth of 124 ft. The construction of this 
dam is one of the outstanding features of the develop- 
ment. A pumphouse erected on the bank of the Beaver 
River just above Beaver Meadow Creek had an instal- 
lation of six suction and six booster pumps, each oper- 
ated by 200-hp. motors. There was a valve arrangement 
such that any two or more pumps could deliver water 
right or left. Clear water lines of wood-stave pipe 
24 in. in diameter ran from the pumphouse to the giants 
in the borrow pits. The material, being sand with some 
gravel, broke down easily and was sluiced through a 
steel pipe 20 in. in diameter to the dam. With a grade 
of 4 per cent no trouble was experienced in keeping the 
pipes clear. Considerable care was taken to keep the 
grade true without valleys. The stream carried 6 to 9 
per cent The gravel and coarser sand was de- 
posited on the beaches forming the porous toes of the 
dam. The finer sand was carried into the central pool 
and settled to the bottom in the still water, forming a 
puddled core. 

West of the terminal dam lies the intake canal (see 
Fig. 3). It was dug in fine sand and is unlined. The 
excavation was used in the terminal dam. Thus it was 
economically possible to make the section large and keep 
the velocities in the canal low to prevent cutting the 
slopes. With a maximum draw-down of 7 ft. below the 


solids. 


10-ton motor-driven hoist and a Broome gate with a 
15-ton motor driven hoist. The latter does away with 
the necessity of a filler gate as it can be raised or 
lowered with the pressure of 34-ft. head of water 
against it. When letting the water into the penstock 
the Broome gate is raised first and the flat gate last. 
In closing off the flow of water to the penstocks the 
flat gate is lowered first and then the Broome gate. In 
this way the flat gate has a difference of only 15 in. in 
head against it when raised or lowered. The _ hoist 
motors, Which are remotely controlled from a push-but- 
ton station at one end of the intake, are protected by 
small individual wooden shelters. Float switches are 
provided at the intake to stop the units in the power 
house automatically when the pond is drawn down to a 
certain level. 

Air inlets of 9 sq.ft. area are provided for each pen- 
stock. These are connected to a horizontal passage near 
the top of the intake and thence to one opening over 
which is a house with swinging doors. A small electric 
heater in this house will prevent the water in the air 
inlet shafts from freezing during the cold weather. The 
areas of the racks, gate openings and penstocks are such 
that the velocities of the water through them are re- 
spectively 1.75, 4 and 8.5 ft. per second. 

Water is conveyed from the intake to the power house 
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through two steel penstocks 520 ft. long. A third pen- 
stock 110 ft. long for the future unit ends at the toe 
of the embankment below the intake. Under this fill 
all three penstocks are incased with one-foot thickness 
of concrete. The penstocks are 11 ft. 6 in. in diameter 
throughout. The plates vary from { in. thickness with 
single-riveted joints at the intake to }:-in. thickness 
with triple-riveted double-butt joints at the power 
house. They are designed to withstand with a factor of 
safety of four, a water-hammer pressure rise of 63 per 
cent at the power house, and a total static head of 202 ft. 
at that point. 

This being a peak-load plant, it will stand idle for 
several hours each day. The winter temperatures often 
reach 40 deg. below zero, and to prevent the water from 
freezing in the penstocks they were laid in a trench and 
have a 3-ft. covering of earth. 

Turbines of the vertical: Francis type are installed 
over Moody spreading draft tubes with a central cone, 
the armored apex of which reaches to the bottom of 
the runner. These draft tubes were built in the rein- 
forced mass concrete substructure. Each cone is rein- 
forced vertically by 28 one-inch square bars grouted 
3 ft. into solid rock and horizontally by 15 hoops of 
{ and 1-in. square bars (see Fig. 6). The spiral castings 
are incased in mass concrete. 

The power house contains two units, but the east end 
of the superstructure has a temporary end of wood as 
it is expected in the near future the demands of the 
system will require the installation of the third unit. 

The plant is built to be remotely controlled from Tay- 
lorville by the operator there closing oil switches on 
the transmission lines leading to Soft Maple. The 

















Fig. 5—Penstock concrete intake is supported on sand 


transmission lines from Taylorville to Soft Maple have 
no connection to the plants between or above Soft 
Maple. The sequence of events to start a unit at Soft 
Maple are as follows: 

By closing an oil switch at Taylorville the line to Soft 
Maple is energized, which in turn energizes a three- 
phase relay showing three-phase power in the right 
direction. This relay then closes the master contactor 
Which energized the solenoid on the governor. The 
governor solenoid allows the gates to open rapidly to 
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a certain point and the waterwheel starts. The gates 
then pause to allow the machine to come up to syn- 
chronous speed. At about 95 per cent of synchronous 
speed the speed switch closes and, provided the exciter 
has built up its voltage, which it does under normal con- 
ditions, the oil circuit breaker closes to connect the gen- 


erator to the alternating-current line. Closing of the 

















| ¢ | tH} ELS ) 
~ file 
SS ee tes aeeed |e) 
aes rk wie pm Eo) mh . 
cee ee eee hls ek Sas Gah in ih "gen oe = 
Ny \ clon’ 
2 ‘ ‘4 " ae 4 
\ +~--4 | Se El. 1/46 Y 
«ayn 8 IPC CIE IIIT, SUIS RAN NANPA TPN 
! , " ke +——4f\~ - ad 4 in a ae A 


Fig. 


6—Center core of draft tube is anchored to foun- 
dation rock with 28 one-inch square steel bars 


oil switch completes a circuit and applies field to the 
generator which pulls into step and assumes its load. 
The second unit is started in a similar manner. 

The plant was made automatic in consideration of 
operating economies, reliability and quick service in 
case of trouble. The additional equipment necessary to 
make the station automatic cost only a nominal sum. 

The major items of equipment in the power house are 
two Wm. Cramp & Son 10,500-hp. vertical turbines, 
directly connected to two 9,375-kva. 60-cycle 6,600-volt 
General Electric generators. Woodward oil-pressure 
governors control the speed of the turbines, and a 
Northern Engineering Works traveling crane is pro- 
vided for handling the equipment. 

3ut one feature of the work remains undone, that of 
reforestation. Due to the large quantities of earth re- 
quired to make the fills, the borrow pits were quite 
large. Eighty acres today are an eyesore. This spring 
thousands of pine seedlings were planted, and in a 
few years the ponds and the surroundings will become 
a beauty spot in the Adirondacks. 

All work was under the supervision of W. P. Creager, 
vice-president and chief engineer of the Northern New 
York Utilities, Inc., and the Power Corporation of New 
York, who was assisted in his preliminary investiga- 
tions by J. D. Justin. The work was designed in detail 
under the supervision of J. H. Gandolfo, chief designing 
engineer, and the writer, who had direct charge of all 
designing work. Electrical features were supervised by 
H. G. Davis, vice-president and operating manager of 
the companies mentioned, and his assistant, S. H. Abbey. 
Field construction was carried out by J. P. Brownell, 
assistant chief engineer, and J. J. Baker, resident en- 
gineer on the work. A. S. Crane acted as consulting 
engineer for the development. 

The contractor for the development was the U. G. I. 
Contracting Co., Philadelphia, Pa., with W. M. Hall, 
construction engineer; Richard Byers, superintendent, 
and Charles D. Locher, consulting engineer. 


HERE probably is no more fascinating study, 
nor a more profitable one, than that of the 
human “engine.” For every one of us is the sole 
owner and manager of a marvelous living power plant 
that is capable of marked improvement in operating 
results. 

While it is true that living engines are very complex 
compared to the mechanisms man has learned to con- 
trive, nevertheless the operation of these living engines 
is governed by certain basic principles that are not 
difficult to understand. In fact, the engineer with his 
practical knowledge of the principles of energy, should 
be among the first to per- 
ceive how and why the 
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The Human Power Plant 


From an Engineering Viewpoint 
By WILLIAM BREHMER 


sequence: Chemical—electrical—mechanical—-thermal. 
Whereas, our modern power plants work on the se- 
quence: Chemical—thermal—mechanical—electrical. 
Thus, the living engine is not primarily a heat engine 
depending upon the combustion of fuel, but an electro- 
chemical engine in which heat is a useful byproduct. 
This will become clearer as we go into the details. 
Beginning now at the left, we note that the engine 
absorbs certain energy-bearing substances that we call 
foods. Now, we must not think of these foods as so 
many different kinds of “stuff.” We must think of 
them rather in terms of the peculiar energies which 
are wrapped up in them. 
For example, we know 
















human engine “works” as 


the early inventors and 
builders of power ma- 
chinery had only vague 
ideas of the nature of 
such processes as combus- 
tion, steam generation 
and expansion, or of heat, 
electricity or chemical 
energy. Power engineer- 
ing as a science began 


combustion plant. 
only with the precise 





quite well that cane 


it does. PIXE author, an engineer whose hobby is biol sugar contains carbon, 
It is well known that ogy. finds the engineering method of studying 
as) ste m in terms of flow of mate ‘rials and energy 
of great value in understanding the workings ‘of 29 and 11. 
the human power plant. 
based on a study of recent experimental work in 
physiology, pic tures the body asa power plant in 
which food energy is turne “d direc ‘tly into elee- 
tricity and then into mechanical work. The body 
is not a heat engine (although it produces he at 
asa byproduct): its efficiency is not limited by 
Carnot’ ratio as is that of a steam or internal 


hydrogen and oxygen in 
the exact proportions 12, 
But when we 
eat sugar it is not to ob- 
tain carbon, hydrogen 
and oxygen as such. We 
really “eat” the peculiar 
energies that have been 
wrapped up in the sugar 
particles by the growing 
plant acting under the 
driving power of the 


This article, whie h is 




























study of the energy 
changes that took place 
in the various media used to drive the machinery. And 
as every engineer knows, the only way to determine 
precisely how a plant is operating, is to trace the flow 
of the energy-bearing media throughout the entire 
plant and to study the energy changes in these media. 
This idea of studying the mechanism in terms of the 
energy that drives it is peculiarly helpful to an under- 
standing of the complex phenomena of living engines. 
The accompanying diagram shows in outline the 
way in which energy flows through the human power 
plant and, in so doing, makes it possible for us to per- 
form the endless variety of things we are called upon to 
do. The great beauty of this “engineering” analysis of 
basic energy transformations is that it outlines the 
whole story without obliging us first to learn so many 
details of anatomy that we forget the forest in studying 
the trees. 

Looking at the entire “plant” as a whole for a 
moment, we note that it absorbs chemical energy in the 
torm of foods (begin at upper left-hand corner). This 
chemical energy is subsequently transformed within 
the muscles into: (1) Electrical energy, which is the 
basis of nerve and brain processes; (2) mechanical 
energy (muscular contractions), by which motion and 
physical work are effected; (3) heat, which accelerates 
all the vital processes and keeps the organism warm. 
in other words, the living engine works on the energy 


sun’s radiations. 

The first action of the 
organism is to digest the crude foodstuffs, that is, re- 
fine them and separate out of them the most desirable 
of their energy-bearing constituents. This process is 
effected in the mouth, the stomach and the intestines 
as shown. In detail it is a most complex process, but 
for our purpose it is enough to know that the most 
select of the raw energies are made suitable for direct 
usage later on by the power generators. 

The next stage in the progress of energy through 
the organism is the absorption by the blood of the 
choice energy-bearing particles through the intestinai 
walls. The blood is essentially a hydraulic transport 
medium flowing in a closed system as shown, and serv- 
ing the purpose of distributing the energy-bearing 
substances to every one of the trillions of living cells 
throughout the organism. 

After passing through the liver—a kind of energy 
storehouse, refinery and digestion regulator—the blood 
goes to the small, right chamber of the two-chambered 
pump, the heart. Thence it is pumped through the 
lungs. 

Now, the lungs have a very porous, spongy structure 
whose aggregate surface area, if developed, would cover 
some 1,500 sq.ft. This lung area is about 100 times the 
external area of the body. Only the finest of mem- 
branes separate the blood from the air, so that we can 
appreciate how vital good air is to the individual. 
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The blood is a very complex fluid and contains, among 
ther things, a myriad of minute, disk-like cells, the 
so-called red corpuscles. These cells contain a remark- 
.ble substance, haemoglobin, which can absorb and hold 
loosely and interchangeably, either carbon dioxide or 
oxygen. As the blood courses through the lungs, the 
‘ed corpuscles part with CO, derived from energy trans- 
formations (to be described) and absorb oxygen from 
the air. 

The blood, now enriched with fresh energy supplies 
for all needs, is pumped by the left' heart chamber 
throughout the entire “works,” touching every one of 
the trillions of cells. 


THE MUSCLE BATTERIES 


The next important stage in the wonderful life process 
consists of a series of related energy transformations 
which take place in muscle tissue. In a normal man 
weighing 150 Ib. the weight of the muscles is about 
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The other, the so-called “motor” nerve, is of heavy con- 
struction and has separate “plate terminals” on each 
bundle, as shown in the diagram. For the sake of sim- 
plicity the entire muscular system of the body is rep- 
resented by only one large muscle. 

So far as can be ascertained, each bundle of fibers 
is really a primary electric battery. But, unlike the 
simple rigid batteries with which engineers are 
familiar, the muscle battery is capable of marked 
changes in length. It is thus capable of performing 
mechanical work. Human knowledge has not vet pro- 
gressed to the point where we can say positively how 
the muscles operate. The following explanation seems 
the most reasonable in the light of recent investigations. 

The remarkable electro-mechanical properties of the 
muscle are probably due to the long, fine fiber cells. It 
is well known that the surface of any liquid or semi- 
hiquid body, whether it be a rain drop or a blob of mer- 
cury or a living cell, is in a state of tension. It is this 





























Flow diagram of the human power plant showing how the energy in food is utilized 


60 lb., while the weight of the brain is only about 3 Ib. 
As everybody knows, the brain is the very center of our 
living. Yet, in order to understand the working of the 
brain we must first analyze the energy changes that 
occur in the muscles. 

The human power 
muscles. 


plant contains about 200 pairs of 
Each muscle consists of a number of bundles 
of very fine, long fiber cells. The average length of these 
fiber cells is about one inch, and their average diam- 
eter about one five-hundredth of an inch. Each bundle 
of fibers is sheathed in a membrane which separates it 
trom its neighboring bundles, 
electrically. 


mechanically and 

Each muscle is connected to the central nervous sys- 
tem through two separate nerves. One of these, the 
so-called “sensory” nerve, is of rather fine construction. 


"The left heart chamber is represented by the 


right side of the 
pump in the sketch. 


so-called surface tension which enables a water bug to 
walk on water, or even a needle to 
surface. 


steel float on its 
The muscle cells have a very high surface tension 
because, for one thing, they have so much surface area. 
A single muscle may contain several hundred thousand 
of these fiber cells closely packed together, so that it is 
not difficult to conceive of the total amount 
such a structure is capable of developing. 


of tension 


As the blood passes through a muscle, the energy- 
bearing substances which it contains tend to adhere to 
the sticky surfaces of the muscle cells. And since there 
are so very many of these cells, the muscle is capable of 
storing a yreat amount of energy. Thus, we see that 
the muscles are great energy concentrators. 

Now, according to this theory the tensed condition of 
the muscle-cell surfaces causes the food particles to split 
up into positively and negatively electrified sub-particles 
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which we call ions. Thus, the so-called chemical energy 
of the food particles is converted directly into electrical 
energy. 

The positive and negative ions which are formed 
within the separate muscle bundles arrange themselves 
into alternate layers (+-) and (—), as shown in the 
diagram. The (+) ions tend to repel each other along 
one side of the muscle bundle, while the (—) ions tend 
to repel each other along the opposite side. This self- 
repulsion of both kinds of ions along the length of the 
muscle fibers tends to neutralize the surface tension in- 
herent in the fibers. Hence, our muscles are ordinarily 
relaxed. 

Thus, we see that the muscles are primarily trans- 
formers of chemical energy—that is, energy bound up 
in complex substances—into that most ideal form of 
energy, the electrical. In other words, man is essen- 
tially an electrochemical-mechanical engine. 


THE NERVOUS SYSTEM 


We are now in a position to inquire into the intimate 
nature of so-called nervous and brain processes. To 
begin with, it is well known that nerve and brain tissues 
have a high electro-conductivity; secondly, the nervous 
impulses flow in only one direction along any given 
nerve; thirdly, each muscle is connected to the nervous 
system through two separate nerves, as shown in the 
diagram. 

These considerations lead us to believe that the ner- 
vous system is a vast network of electrical conductors 
which interconnect all the organs of the body. And the 
function of the brain is to regulate and use for the best 
interests of the individual the electrical energy “ygen- 
erated” within the trillions of body cells. Thus, such 
marvelous processes as thinking, feeling, visualizing, 
aspiring, initiating, “willing” and so on correspond to 
the flow of minute electric currents through this in- 
tricate, self-acting “switchboard” of one’s _ total 
energies—the brain. 

These currents arise in the muscles, in the eyes, ears, 
nose, mouth, and in myriads of delicate organs of touch, 
pressure, temperature, etc., that are scattered through- 
out the entire organism. Since the number of brain 
cells runs up in the billions, there is practically an in- 
finite number of ways in which energy can flow through 
the brain. All of which is another way of saying there 
ix almost no limit to the things the human mind can ac- 
complish. 

We may now proceed to complete the picture of the 
flow of energy through the human power plant.  Re- 
ferring again to the diagram, we have seen how the 
muscles convert the chemical energies they receive 
through the blood stream into positive ions and negative 
ions. 

Of these two types of ions which are segregated 
within each muscle bundle, one seems to be able to free 
itself from the sheathed bundle via the fine sensory- 
nerve ending. In the diagram we have shown this ion 
as the (+) ion. Very likely this ability to escape from 
the muscles is due to the fact that this ion is a very 
tiny one. The negative ion, however, seems to be too 
big to get out of the muscle. It seems to collect around 
the heavy plate-ending of the motor nerve. 

Whatever the mechanism for “closing” the nerve cir- 
cuits may be, the waking hours of a person are marked 
by a continual, but ever-varying procession through the 
brain of electrically charged particles which come up 
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the sensory nerves from the muscles. After passing 
through the brain, they go down the so-called “motor” 
nerves to the muscles, thus completing the circuit. 

What we call consciousness seems to be the complex 
sensation aroused within the brain by this flow of ac 
tivating ions. What we call sleep seems to be a lull i) 
the flow of this brain current. Apparently, it require; 
much time and rest for the muscles and brain to store 
up the ions needed for the daily round of activities 
Hence, we sleep. When the batteries are again charged 


and current begins to flow through the brain, w: 
wake up. 


THE PROGRESS OF MANKIND 


Engineers know well enough that the advance of our 
civilization is intimately dependent upon the generation 
of more and more electrical energy and the use of this 
energy in an increasing number of ways. This is 
simply because electricity is the “purest,” the most con- 
centrated and the quickest acting of all the forms ot 
energy known to us. 

What does not seem to have been appreciated, how- 
ever, is the bare, simple fact that man is within himself 
au yreat generator and user of electricity. It is to this 
basic fact that he owes his unique leadership in the 
procession of life. 


THE NATURE OF MOTION 


Although the highest, most valued uses for our elec- 
trical energies are within the brain, it is well known to 
all of us that these uses do not acquire tangible values 
until we put our thoughts into action—into physical 
motion. This action, however slight, requires the use of 
our muscles as organs of motion. That is, we must use 
our primary electric batteries as mechanical motors. 

All physical action depends upon muscular contrac- 
tion. We have already noted that the surfaces of the 
long fiber cells of a muscle are in a state of tension. 
This would ordinarily make the muscle contract were it 
not for the fact that the electrified particles (ions) 
Which are always present within the muscle counter- 
balance the inherent tension. 

Suppose you decide upon a certain action—giving «i 
verbal order, rising from a chair, taking a few steps, 
using a tool or what not. This action will cause the 
usage of a certain number of muscles as motors. That 
is, you will supply these muscles with electric current. 
To supply this current you have the entire muscular 
system to draw upon. 

Now, in some complicated way which we will not at- 
tempt to describe, the brain has the power of drawing 
upon the stored (+-) ions of the entire muscular sys- 
tem, of concentrating these and of switching them in 
the form of heavy charges down the motor nerves of 
the muscles to be contracted. 

Referring for a moment to the diagram, we have al- 
ready seen how the (+-) and (—) ions arrange them- 
selves in parallel lavers with the (—) ions near the 
heavy terminals of the motor nerve. When a series of 
heavy charges of (+) ions comes down the motor 
nerve of a given muscle, these (+-) ions combine with 
the (—) ions near the nerve terminal. As the (—) 
ions are thus neutralized, the tension inherent in the 
muscle fibers begins to assert itself. Thus, the muscle 
begins to contract. Furthermore, as the muscle con- 
tracts, its own (+) ions begin to leave it in proportion 
to the amount of (—) ions which have been neutralized. 
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Hence, the muscle contracts even harder than it would 
f it were only a question of neutralizing the (—) ions. 

Thus, we see that the action of the nerve-muscle sys- 
tem, however complex it may be in the ramifications of 
its details, is not especially difficult to understand in 
principle. 

To complete the energy cycle of the human power 
plant we have but to consider the heat which it 
generates. 

Only a moment ago we saw how muscular contraction 
was effected through the neutralizing of the (—) ions 
by (+) ions. Now, it has been quite definitely estab- 
lished that this reaction of (+) and (—) ions results 
in the formation of a substance called lactic acid. 
Furthermore, it is well known that the presence of lactic 
acid in a muscle makes the muscle very tired. That is, 
you can take the lactic acid which has been formed in a 
muscle that has been contracted vigorously, inject it in 
«a fresh muscle, and immediately the fresh muscle will 
tecome tired. 


MUSCLES MORE EFFICIENT THAN HEAT ENGINES 


So, while Nature was solving the problem of produc- 
ing a generator-motor like a muscle, she was obliged, 
also, to solve the problem of removing immediately any 
substances that “back-fired.”” For this purpose she used 
that common, yet wonderfully “live” substance, oxygen. 
That is, lactic acid which has the formula C,H,O,, is 
readily oxidized to produce CO, and H,0O. 
easily removed by the blood. 

This is really why we breathe oxygen. The use of 
oxygen in the living power plant is radically different 
from its use in a steam or gas-engine plant. 

As engineers know, any heat engine is inherently 
quite inefficient, for the simple reason that there is a 
well-defined limit to the amount of energy you can ab- 
stract from the vibrating molecules of a hot gas. But 
electrical and electrochemical engines may be exceed- 
ingly efficient. Recent experiments have shown that a 
fresh muscle is practically 100 per cent efficient. With 
continual use and without a chance to recuperate, this 
initial efficiency falls off rapidly. 

It is well known that although the average efficiency 
of the muscles is well over 50 per cent, the efficiency of 
the plant as a whole is rarely over 30 per cent. This 
is due to the fact that so much heat is generated even 
when a person is asleep. 

In a certain sense this heat represents a wastage of 
energy. But in a broader sense we must regard it as 
in indispensable byproduct, because the maintenance of 
a high temperature level, that is, 98 deg. F., greatly ac- 
celerates the speed and complexity of our basic vital 
processes. This is proved by the fact that warm-blooded 
mammals have as a whole risen to much higher life 
levels than their cooler-blooded cousins. 

Power engineers know that the basic problem of plant 
operation is to secure the greatest amount of electrical 
energy at the switchboard per pound of fuel consumed. 
Similarly, it would seem that the great human problem 
of science is to find out how the individual may secure a 
creater flow of electrical energy through the brain. 

Considering how very young, but how very lusty the 
-cience of human energy is, it would seem that we have 
i right to look forward with much hope to some definite 
progress along these lines of research. It is hoped that 
this tentative “engineering” analysis of the human 
engine may stimulate new interest and activity in this 
great human quest. 


These are 


POWER 


123 


Fish Stop the Operation of 
Hydraulic Turbines 
By M. Bb. THURSTON 


A night letter from a large hydro-electric plant in 
the Atlantic States, started me toward this installation. 
All the units were acting mysteriously; they vibrated, 
then would slow down, then speed up. Regulation had 
gone completely to pot, and it was necessary to drop 
most of the load. “Send a man at once!” That was 
the gist of their one-hundred-word night letter. 

This plant is on a pretty fair-sized stream flowing 
into the Hudson River, and not any too much water 
was available at that time. I got on the job and by way 
of experiment started a man taking the exciter tur- 
bine apart since the whole plant was down. My helper 
just about had the covers loosened, when out gushed 
a stream of blood and an odor that Irvin S. Cobb calls 
“that bird and animal store smell.” I did not know 
what was coming, but further work on the backing-off 
screws resulted in more blood and then piles of badly 
churned fish falling out. They once were eels. They 
were so firmly wedged in by the pressure of a 98-ft. 
head that removal was difficult. Cutting them out with 
borrowed butcher’s knives finally cleared the exciter 
runner. 

The large units showed similar conditions, except that 
one runner had three pieces of 2x4 lumber wedged into 
the small end of the vanes besides being chock full of 
ground fish. I was about to leave, having finished up 
and made everybody happy, when a telegram came for 
me to go to a flour mill in Jersey, where a man had 
bought one of our small standard wheels and had put 
it in himself. The head was 12 ft., and the draft head 
was 6 ft., or half of the whole fall. His complaint 
was that he got only half the rated power out of the 
wheel and he wanted someone to find out what was 
wrong. The little turbine was found all set up and a 
fine job it was, but where was the draft tube? Didn't 
they send him any? 


He knew nothing of any such 
thing. 


So I began looking around. A construction gang 
working on a canal near-by aroused my _ suspicions. 
Sure enough, they had swiped the draft tube and used 
it for a smokestack on an old locomotive boiler! It 
was a trifle large, but what of that? The flour-mill 
man’s name was painted on it, and a poor effort had 
been made to smear it off. After some difficulty and 
threats of arrest, we rescued the draft tube, unpleas- 
antly hot. In due season it was bolted on the turbine 
casing, after which the unit developed ample power. 





IN DRAWING UP THE oil-engine cylinder heads, the nuts 
should all be run up snugly. Then one nut should be 
tightened a part turn, followed by the tightening of the 
nut on the opposite stud. After all nuts are tightened 
fairly well, a sledge or heavy hammer should be used 
on each nut. All studs and nuts should be numbered so 
that the proper nut goes on its stud. If a nut turns 
down hard, it should be lapped with emery paste, so 
that it turns easily by hand. No nut should be marred 
or damaged by the use of a chisel to tighten or loosen. 





IN THE JUNE 29 ISSUE the article, “Automatic Regu- 


lation Maintains Exhaust and Bleeder Pressures” ney- 


lected to mention that John A. Stevens and his associ- 
ated engineers were consulting engineers on the Lever 
Brothers Plant. 
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Operation of Voltage Regulators for 
Alternating-Current Generators 


Principles on Which Voltage Regulators Operate— Function of the Direct-Current and 
the Alternating-Current Systems in the Regulator— Adjusting Regulators 
To Hold Constant Exciter Voltage or Constant Alternator 


\ oltage 


sy W. H. 
Flow-Meter and Regulator Engineering 
ONSTANT voltage is an important factor in 


furnishing satisfactory electric-power service. 


Voltages higher than normal result in increased 


transformer losses and lamp renewals. Voltages lower 




















than normal result in revenue losses and dissatisfied 
customers for central stations. 
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Simplitied diagram of voltage regulator 


connections 


Present-day alternating-current generators, for oper- 
ating reasons, have poor inherent regulation, and it is 
practically impossible to hold a satisfactory constant 
voltage by hand. With generators this can be 
accomplished by using automatic voltage regulators of 
the vibrating type. The voltage of the alternator 
is held practically constant by the automatic opening 
and closing of a shunt circuit across the exciter field 
rheostat, thus varving the exciter voltage to meet the 
excitation requirements of the generator. The alter- 
field rheostat is usually turned to the all-out 
position, thus eliminating the heating loss of this rheo- 
stat. The exciter armature voltage is reduced to that 
which is actually required across the field of the alter- 
nator. When under regulator control the exciter volt- 
age is held stable even at very low values, approaching 
te within a few volts of residual if necessary, and a 
reversal of exciter voltage is almost impossible. 

With large 


these 


‘ 
nators 


units it is becoming general practice to 


Taking Care of the Regulator 


TURNER 
Department, General Electric Company 

install a regulator with each generator with its indi- 
vidual exciter. Stability between generators is assured 
and wattless swings are avoided by the use of an out- 
of-phase current transformer connected to the current 
winding of the regulator. The vibrating regulator not 
only holds steady alternating-current voltage, but tends 
to hold the units more firmly in parallel. Furthermore, 
in times of disturbance the regulator relieves the oper- 
ators of the duty of attempting to adjust the alternat- 
ing-current voltage. In case a large block of load is 
switched on the system, the regulator immediately 
strengthens the excitation of the alternators’ field poles, 
not only holding the alternating-current voltage con- 
stant, but increasing the synchronizing power to hold 
the machines in parallel. If a large block of load is 
tripped from the system, the regulator immediately 
reduces the exciter voltage and prevents excessive rise 
in alternating-current voltage with its bad effects. 


REGULATOR ADJUSTMENT A SIMPLE OPERATION 


Contrary to the general opinion the functioning and 
adjustments of the regulator are quite simple. The 
tollowing description applies to the standard vibrating 
regulator which has one main control 
current magnet, and one direct-current main control 
magnet and direct-current relay magnets. It should be 
borne in mind that this regulator consists of two parts, 
a direct-current system and an alternating-current sys- 
tem. The former is simply a direct-current regulator 
having a main control magnet and relay magnets con- 
nected across the exciter mains, the contacts of the 
relays arranged to shunt the exciter field rheostat. This 
direct-current regulator maintains not a constant but 
a varying exciter voltage, the value varying in accord- 
ance with the demands of the alternating-current 
control magnet which is connected to the alternating- 
current bus by means of a potential transformer. 

teferring to the elementary diagram, Fig. 1, this 
shows the direct-current control magnet connected 
across the exciter bus and provided with two cores, the 
lower being a fixed core, the upper a movable core 
attached to a pivoted lever at the opposite end of which 
is mounted a contact. The pull of the magnet is shown 
opposed by one spring, but in practice there are four 
springs in multiple adjusted to pick up at different 
exciter voltages, as shown at S, The of 


alternating- 


Fig. =. use 


four springs increases the sensitivity of the direct- 
Thus, on low exciter voltages, the 
pull of the magnet is opposed by one spring only, but 


current magnet. 
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on high exciter voltages the magnet is opposed by all 
four springs. 

A differentially wound relay magnet is also shown 
connected to the exciter bus, one winding being per- 
manently connected to the bus, while the other is 
arranged to be opened and closed by the floating main 
contacts. When the main contacts are closed, both 
windings of relay magnet are energized, neutralizing 
each other and allowing the relay springs to close the 
relay contacts. When the main contacts are open, only 
one relay winding is energized and the pull caused by 
this winding overpowers the pull of the relay 
and opens the relay contacts. Ordinarily, the 
vibration is from 200 to 300 times per minute. 

Two exciters are shown connected in parallel across 
the exciter bus. No. 1 exciter has one relay contact 
connected across its field rheostat. When this contact 
closes, the rheostat is short-circuited. It is the rapid 
opening and closing of these contacts that controls the 
voltage, the voltage tending to rise when the contacts 
close and tending to decrease when they are open and 
the field rheostat is in circuit. Exciter No. 2 has two 
sets of relay contacts connected to its field rheostat. 
Any number of relay contacts can be connected to the 
rheostat of an exciter, the number depending upon the 
voltage and field current of the exciter to be controlled. 
In one case four small exciters were controlled by one 
set of relay contacts, and in another one large exciter 
required 60 sets of relay contacts. 

The potential winding of the alternating-current 
control magnet, Fig. 1, is shown connected across the 
generator bus through a potential transformer. This 
magnet is of the ordinary solenoid type having a lam- 
inated iron core which is attracted upward by the 
magnetizing force. The pull of the magnet is assisted 
by a counterweight which is at the opposite end of the 
pivoted lever. Adding weight to the counterweight cup 
the regulator to hold a lower alternatiny- 
current voltage, whereas removing weight from the cup 
causes the regulator to hold a higher alternating- 
current voltage. In this manner the secondary alter- 
rating-current voltage of the potential transformer can 
be set at any value between 100 and 125 volts. In case 
it is desired to change the value of the regulated alter- 
nating-current voltage frequently, an adjusting rheostat 
can be connected in series with the potential winding 
of the solenoid. 


springs 
rate of 


Causes 


At any constant load, speed and power factor, the 
aulternating-current magnet core does not move, but the 
direct-current part of the regulator acts as a direct- 
urrent regulator, maintaining the proper exciter volt- 
age to give the correct alternating voltage. If load is 
thrownfon the generator, the alternating-current voltage 
vould tend to drop and the core of the alternating- 

irrent solenoid would assume a slightly lower position 
ind the main contacts a corresponding higher position, 
vhich would call for a higher exciter voltage in order 

maintain the alternating-voltage constant. 

The alternating-current solenoid core, on changes in 

ad, travels either up or down, demanding an exciter 

Itage that will result in the proper alternating- 

irrent voltage. The travel of the core can be blocked 

limit pins, thus preventing the regulator from hold- 

iv the alternating-current voltage, but holding instead, 

exciter voltage constant. The upper limit pin is 
ry adjusting the minimum exciter voltage. When the 


ternating-current regulator lever touches the lower 
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limit pin, the exciter voltage is held constant at a 
maximum value. The alternating-current lever must 


be between the two limit pins, or in the so-called “float- 
ing”? position when holding alternating-current voltage. 

The direct-current main control magnet of this regu- 
lator adapts itself automatically to any exciter, small 
or large, fast or 
have a 


slow. 
means of 


Any voltage regulator must 


ood anti-hunting in order to be 
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Fig. 2—Frout view of voltage 


{—Alternating-current control magnet D—Direct-current 
trol magnet. R Relay magnet with five contacts. W 
contact reversing switches, H Relay-contact 
switche S Tension spring on. direct-current 
eontiact rrr 


regulator 


” 
Rela 
disconnect 
control-magnet 


successtul. The direct-current magnet of this regulator 
only an anti-hunting magnet sensitive 
anticipating magnet. Assuming that the alternating- 
current is connected to the generator 
bus, and that there is no change in load or speed of the 
generator, the position of the alternating-current core 
and lever will not change. Assuming that the exciter 
is separately driven and, due to low water or steam 
pressure, the speed drops, it would tend to lower the 
exciter voltage. As the anti-hunting magnet is con- 
nected directly across the exciter mains, it is affected 
by the slight drop in exciter 


is not but a 


control magnet 


voltage, and closes the 
contacts, which increases the exciter voltage before the 
alternating-current voltage has actually changed owing 
to the change in exciter voltage. Any regulator that 
obtains its anti-hunting characteristics from the alter- 
nating-current side must have a change in load current 
before it will correct for changes in speed or load. 














126 











Vol. 64, No. 4 























Fig. 1 (above) 
Raising — the drums 


into position 


Fig. 3 (right 
Putting in the roof 


; le 


Fig. 4 (below) 
The toke r > bai Fi 


erected 




















Fig. 2 (abowe 
Drums and tubes 


assem ble d 


Fig. 5 (below 
The final step is the 
construction of the 


ash HOppe ° 



































— 


























july 27, 1926 


POWER 127 


Three-Stage Air Ejector Uses 


Less Steam 


By D. W. R. MORGAN 


Engineer in Charge of Condenser Department, 





—- 


HATEVER the design, operating condi- 


tions determine both economy and capac- 


—— 


ity. It may be better to use raw condensing 
water, wasting some heat, than to use con- 


densate and reduce the pump capacity. 











HE development of turbine-generator units in 

recent years indicates that only slight gains in 

efficiency may be expected from modifications of 
design; however, considerable improvement is possible 
ky increasing the initial steam pressure, but this can 
Le attained only with an appreciable increase in cost of 
boilers and auxiliary equipment. It naturally follows 
that an effort should be made 
to reduce the power require- 
ments or steam consumption | 
of the auxiliaries serving the | 
main unit, and much has been 
accomplished in improving the 
efficiency of centrifugal pumps 
and of hydraulic and steam- 
jet air pumps. 





The type and arrangement 
of apparatus used for evacuat- 
ing non-condensable gas from 





the condenser should be given 
serious consideration, first be- 
























cuuse of their relation to main | Samm (ie 
unit economy, and second, be- ewe we ed S 
cause of the steam consump- aan _— 


tion or power required to Fig. 1 
perform this function. For 

example, assume a 30,000-kw. 

turbine having a steam rate of 10 1b. per kw.-hr.. with an 
average exhaust pressure of 1 in. of mercury, absolute, 
and assume an air leakage into the condensing system 
f 15 cu.ft. of free air per minute. This requires a 
team-jet air pump consuming 1,600 Ib. of steam per 
jour, Which is approximately one-half of one per cent 
“the steam required by the main unit. This condition 
‘tually exists in many plants. By diligence and good 
management air leakage can be reduced to approx- 


imately 5.6 cu.ft. of free air per minute. The steam 
onsumption will then be 600 Ib. per hour, or approx- 
lately one-quarter of one per cent of the total. 
It may be argued that the steam consumption of the 
eam-jet air pump is not of great importance because 
actically all of the heat is absorbed in the condensate. 
‘he fallacy in the argument; however, lies in the fact 
at the equivalent heat can be obtained at lower cost 


Westinghouse Electric & Manufacturing Company 


by the use of extracted steam, particularly from the 
lower pressure stages of the main turbine. 

Marked improvement has been made in the efficiency 
or reduction in steam consumption of the jet type of 
air pump of equivalent air removal capacity since its 
introduction in this country: 


Lb. Motive Stesm: per Tb, free 
dry airat din. of mereury 


Yoar absolute pressure 
PRR Jeri ave. ete wie a) miata ataiet te v. 1.9 Non condensing ty pe 
SiaPabae! > (Si a pam irieatakca sek Bcak cals resem are ne siete 11.75--Condensing type 
1926 


j Rieter ekrS he mids oh! water eke moe tersLetal er 8.00- -Condensing type 


The design offered in 19123 consisted of a two-stage, 
muiltiple-nozzle, tandem compound ejector of the non- 
condensing type, in which the second stage was required 
to evacuate steam as well as gas from the first stage. 

The steam consumption was reduced approximately 
60 per cent by interposing a combined condenser and 
cooler between the first and second stages, thereby re- 
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A ftiwin threc-stage ejector with iuter- and after-condensers cuts 30 to ,0 


per cent fron the steam requirement 


aucing the work to be done by the second-stage nozzles. 
Further improvements were made by changing the pro- 
portions of the diffuser and the location of the steam 
nozzles with respect to the diffuser throat, and research 
along these lines is being continued. 

In order to realize further reduction in steam con- 
sumption, the Westinghouse company has completed the 
development of a three-stage condensing-tvpe ejector, 
iliustrated by Fig. 1. The apparatus consists of three 
single-nozzle ejectors in series, with a combined con- 
denser and cooler interposed after each stage, the third 
stage finally discharging into the aftercooler. 

The belief that the use of multiple nozzles, consisting 
of a rosette of small nozzles, vields higher efficiency 
than a single nozzle can be substantiated by comparing 
the efficiency of multiple versus single nozzles, using the 
same proportions for the entraining area, diffuser 
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throats, etc. On the other hand, with all parts of the 
ejector properly proportioned for the best result, equal 
efficiency can be obtained with single nozzles in each 
stuge for capacities and pressures within the limits 
encountered for condenser application, and this design 
has the advantage of eliminating the use of nozzles with 
minute throats which readily become choked. 

The three-stage design permits a reduction in steam 
consumption for a given amount of air for the same 
reason as that given for the introduction of the con- 
denser and cooler for the two-stage condensing type. 

The increase in air-handling capacity of a three-stage 
ejector as compared with a two-stage is more pro- 
nounced at the lower absolute pressures, as weuld be 
expected owing to the elimination of motive steam and 
the early cooling of the gas by introducing the addi- 
tional condenser and cooler. 

Compared with the two-stage condensing-type ejector, 
the decrease in steam consumption is approximately 
30 per cent at 2 in. of mercury absolute, 33 per cent 
at 1 in., 40 per cent at 0.75 in., and 63 per cent at 0.5 in. 

The three-stage ejector permits a lower absolute pres- 
sure at shutoff, which is advantageous, because, gen- 
erally speaking, a high vacuum at shutoff results in 
greater air-handling capacity for a given steam con- 
sumption within the range from 0.5 in. to 1.2 in. of 
mercury absolute. It is obvious that an ejector capable 
of producing only 0.5 in. at shutoff will have very little 
capacity available in the range from 1.0 to 0.5 in. 

There are many installations in operation where the 
economy of the main unit is affected because the air- 
removal equipment not have sufficient capacity 
through the range from 1.2 in. to 0.7 in. absolute. 
It follows, then, that the problem is to produce a steam- 
jet air pump having an appreciable air-handling capac- 
ity over that range, and to secure the highest economy. 


does 


COOLING MEDIUM 


For the dual purpose of condensing the motive steam 
and cooling the non-condensable gas, either jet or sur- 
face type coolers are employed, the surface or tubular 
tvpe having some general preference. 

Water is used as the cooling medium, and the source 
may be condensate, a combination of condensate and raw 
witer, or raw water only, the latter bypassed from 
The use of 
condensate is to be preferred if sufficient quantity is 
available, for by this means practically all the heat 
from the motive steam is restored to the system. In 
installations where there is insufficient condensate, par- 
ticularly at light loads, the combination of condensate 
and boiler-feed makeup or raw water should be used. 

Emphasis has been placed on reducing the 
consumption of the air-removal pump. It is of equal 
importance, however, to analyze and determine the re- 
duction in air-removal 
temperature of 


the main condenser circulating system. 


steam 


capacity due to increased 
variable amounts of 
The effect on capacity due to changes in 
temperature is illustrated by Fig. 2. Likewise, reducing 
the quantity of 
produces a similar effect. 

This phase of the steam-jet 


condensate and 


condensate. 
condensate at a riven temperature 
air-pump application is 
not generally understood or appreciated. The effect is 
quite where condensate is 
used as a cooling medium for the generator air cooler, 
transformers and for the dual 
censerving heat and assuring a supply of 


noticeable in installations 


oil coolers, purpose of 


clean water 
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for these auxiliaries. This practice has practically 
thermal saving over securing the corresponding heat 
the condensate by bleeding one of the lower stages 
the turbine, and has the disadvantage of raising t} 
temperature of the water in the ejector coolers, in 
pairing condenser performance, as shown in Fig. 2. 
The piping arrangement to and from the ejector mz 
be simplified by using raw water only or raw wat: 
through the intermediate condenser and cooler and co: 
censate through the after-condenser. Tubes can be ke) 
reasonably free of débris by the use of a twin strain 
or similar device. This plan might be justified by th 
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Fig. 2—Hot water reduces air ejector capacity 
improved economy of the main unit at low loads when 


there is usually insufficient condensate to condense the 
steam and cool the gas. 


OPERATING PRESSURE OF STEAM JET NOZZLES 


Requiring a pressure of the order of 125 Ib. per 
sq-in. gage seems unreasonable where the operating 


pressure is 300 lb. to 400 Ib. and is fairly constant. 
It represents a loss in heat to effect reductions from 
490 Ib. to 125 lb. and incidentally results in poorer 
economy of the steam jet. It is therefore more desir- 
able for 300 to 400 lb. initial pressure to design the 
ejector nozzles for 200 or 250 lb. rather than 125 Ib. 
Where the initial pressure is 250 lb. or under, there 
is no necessity for designing the ejector for a drop in 
pressure in excess of 50 Ib. between the high-pressure 
steam line and the ejector nozzle inlet. 

Experience has shown that maximum reliability can 
be obtained by using an orifice plate to obtain the 
reduced steam pressure required at the steam jet, with 
a suitable bypass and valve for use in case of emer 
gency. Not much success has been secured by the use 
of reducing valves. 

When contemplating the use of a steam-jet air pump 
there are several factors to consider: 

First, determine the range of suction pressure unde! 
which the ejector must operate, bearing in mind that « 
three-stage is more efficient than a two-stage ejecto! 
over the range from 1.2 in. to 0.5 in. For pressures 
above 1.2 in. little is to be gained by the third stage. 

Second, the design having the least number of moti\ 
steam nozzles should be used, for there is less chanc: 
of nozzles becoming plugged with foreign matter ca! 
ried over with the steam. 

Third, the load conditions should be analyzed for tl 
purpose of determining whether there is sufficient coi 


densate available at all times to condense the moti\ 


steam and cool the non-condensable gas. 
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Boiler Feed-Water Purification—IV 


Softening Water by Chemicals 


Chemistry of Softening—Intermittent and Continuous Softeners 


Operation of 


Continuous Cold-Process Plant—Cost of Treatment 


By SHEPPARD T. POWELL 


Consulting Chemical 


HE working of chemical precipitation water soft- 

eners depends upon the addition to hard water 

of certain chemicals which convert the soluble 
scale-forming solids into insoluble forms. In the latter 
condition they are removed by settling or filtration. 
There are many different designs of softeners of this 
kind, but the basic principle of operation of all is the 
same. The hardness of water is due principally to 
the presence of carbonates, bicarbonates and sulphates 
of calcium and magnesium. Chlorides and nitrates of 
these elements and forms of iron, aluminum and man- 
ganese are the causes of hard water at times, but these 
forms are not ordinarily found in appreciable quantities. 

It has been customary in the past to speak of the 
hardness of water as either temporary or permanent. 
Temporarily hard waters are those that can be softened 
by boiling, and permanently hard waters are those 
Whose hardness is not changed by this action.” Car- 
bonate and non-carbonate hardness are more accurately 
descriptive of these types and are preferable terms. 
The solubility of bicarbonates of calcium, magnesium 
and other elements is due largely to the presence of 
carbonic acid. When this is removed by heat or by 
chemicals, the bicarbonates are reduced to normal 
cr mono-carbonates. These forms have a much lower 
solubility than the bicarbonates and are, therefore, pre- 
cipitated. 

A number of chemicals may be used to absorb the 
carbonic acid, although lime is almost always employed 
for this purpose. When caustic lime (Ca(OH),) is added 
to water, the free and half-bound carbonic acids are 
removed and calcium and magnesium are precipitated, 
the former as a mono-carbonate and the latter as the 
hydroxide. The chemical reaction which takes place 
may be expressed as follows: 


Ca(HCO,), + Ca(OH), 2CaCO, + 2H.0 

Bicarbonate Calcium hydrox- Mono-carbonate Water 
of ide (caustic of calcium 

calcium lime) 


Not all of the calcium carbonate is removed from the 
water since, in the absence of carbonic acid, this salt 

somewhat solubie (see Fig. 1). 

In the case of magnesium a similar reaction results 
vhen caustic lime is added to the water. Sufficient 
lime must be used, however, to convert the mono- 
carbonate of magnesium into magnesium hydroxide, 


revious installments have covered the following subjects: 


ily 6, ‘Natural Waters and Their Impurities”; July 15, “Getting 
d of Impurities by Sedimentation and Coagulation”; July 20, 
‘iltration by Gravity and Pressure Filters.” While logically 


a ng under the heading of the present article, hot-process con- 
tinuous softeners require more extensive treatment than is pos- 
sible here. The fifth installment will be devoted entirely to them. 


engineer, Baltimore, Md. 
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since the mono-carbonate of magnesium is fairly soluble 
while the hydroxide is practically insoluble. 

The chemical reaction for the precipitation of mag- 
resium is as follows: 
Mg (HCO,),-+ 2Ca(OH), = 2CaCO,+ Mg(OH),-+ 2H,O 


Bicarbonate of Caustic Calcium magnesium water 
magnesium lim carbonate hydroxide 


For the removal of the non-carbonate hardness, the 
sulphates or chlorides and nitrates must be converted 
into carbonates which, being insoluble, are precipitated. 
This is brought about by the addition of non-scale- 
forming soluble salts to the water (see Fig. 2). Sodium 
carbonate is employed usually for this purpose and 
reacts in the following manner: 


CaSO, - Na,CO CaCO + Na So, 
Calcium Sodium carbonate Calcium Sodium 
sulphate (soda ash) carbonate sulphicte 
MgSO, + NacoO, = MgCO, + Na,SO 
Magnesium Sodium Magnesium Sodium 
sulphate carbonate carbonate sulphate 


On account of the solubility of the magnesium car- 
bonate, a sufficient amount of caustic lime is added to 
the water to convert this salt into the hydroxide, 

MgCoO, + Ca(OH), = Mg(OH), + CaCO, 

Sodium hydroxide, NaOH (caustic soda) is used at 
times to precipitate magnesium sulphate, but it is not 
effective for the precipitation of calcium sulphate since 
calcium hydroxide is formed, which is quite soluble. 
When caustic soda is employed to soften water contain- 
ing magnesium sulphate, the following reaction results: 

MgSO, + 2Na0OH Na,SO, + Mg(OH), 
Caustic soda is somewhat preferable to soda ash for 
the removal of magnesium sulphate. 

Sodium aluminate has been used recently as a soft- 
ening reagent and is being adopted widely for this 
purpose. Jarium salts (carbonate and hydrate) are 
employed at times as softening reagents and are prefer- 
able to sodium salts for the removal of non-carbonate 
hardness. The barium sulphate formed is insoluble 
and is precipitated from the water, whereas, when soda 
ash is used, sodium sulphate is formed, which is highly 
soluble, and concentrates in the boiler. At some plants 
barium is used in conjunction with lime. Barium salts 
are much more costly than sodium salts and are used 
generally only when difficulty is experienced from high 
concentration of sodium sulphate. 

Chemical softeners are termed intermittent or con- 
tinuous. There are many different designs of soft- 
eners on the market at the present time. They differ 
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principally in construction details and in respect to the 


temperature at which the treatment takes place. Inter- 
mittent softeners are operated on the fill-and-draw plan, 
the system consisting usually of two or more tanks, one 
supplying soft water that has been previously treated, 
while the others are being filled and treated with the 
softening reagents. The units are operated generally 
on a definite cycle, which consists of filling the tank 
with raw water, adding the entire amounts of chemical 
in proportion to the amount of carbonate and non- 
carbonate hardness present in the water, agitating the 
water to insure thoroueh admixture and permitting the 
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Fig. 1—Graphic illustration of what happens when 


caustic lime is added to remove temporary hardness 


insoluble salts to precipitate while the water remains 
quiet. After a sufficient time has elapsed for settling 
of the precepitate, the soft water is drawn from the 
tank. The same procedure is followed with the other 
tank or tanks. 

The usual design of intermittent softeners consists 
of two circular tanks equipped with inlet and outlet 
pipes, sewer connection for the removal of sludge, chem- 
ical dosing apparatus, etc. The outlet pipes are pro- 
vided with swing joints, and the free end of the pipe is 
held slightly below the surface of the water by means 
of a float. In this way the softened water is always 
withdrawn from the surface. Many of the large instal- 
lations are concrete and are similar in design to rapid 
sand filters, the precipitation basin taking the place 
of the coagulation and subsidence basin of the filtration 
system. 

Filters mayeor may not be employed to clarify the 
eflluent from intermittent softeners. Owing to the fact 
that settling takes place while the water is in a quiei 
state, fairly complete removal of suspended solids is 
filtering. A number of influ- 
ence the efficiency of these softeners. The temperature 
of the water, the time of reaction and settling, the 
accuracy of the proportioning of chemical and other 
conditions are of importance in producing proper soft- 
ening action. 


effected without factors 


In a typical intermittent softening plant the 
water is delivered at either the top or bottom of 
the tank. <A sufficient amount of caustic lime or soda 


ash to react with the non-carbonate and carbonate hard- 
ness is added to the water and the tank is then filled. 
The insoluble precipitate of lime and magnesium settles 


in the lower portion of the tank and after a given period 
of time when the majority of the hardening salts ar 
precipitated, the soft 


water is drawn from the tank 
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through the discharge pipe. Detention periods of from 
four to eight hours are employed, but it is often neces- 
sary to have a much longer time for efficient softening. 
The rate of reaction and settling of the precipitates is 
much slower in cold water than in warm or hot water. 


CONTINUOUS SOFTENERS 


Continuous softeners are favored for the treatment 
of feed-water supplies at stationary plants especialls 
when the feed water demand is constant, and many ot 
the recently installed chemical softeners are of this 
torm. Continuous softening, the term indicates 
softens the water while it flows through » apparatus. 
An outfit of this kind consists usually of « tank with a 
bafHing an for feeding th 
chemicals, means for agitation and compartments for 
the chemical reaction and settling of the precipitate. 
The water is treated with the chemicals as it enters 
the apparatus and the dose is proportioned to the vol- 
ume and hardness of the water. Provision is made 
usually to agitate the water so that there will be an 
intimate mixture of the chemical and the water. 

The untreated water enters the softener usually at 
the top of the apparatus, flows downward in one com- 
partment of the tank where the reaction takes place and 
then upward in another compartment which serves as 
the subsidence chamber. The softened and _ partly 
clarified water is discharged from near the top of the 
unit. Filters of sand, non-silicious material or excelsior 
are employed generally to remove the finely divided 
precipitate that has not settled in the softener. 

In Fig. 3 is shown one type of continuous softener, 
equipped with the chemical mixing and feeding device 
on top of the tank and the filter on the same level as 
the bottom of the softener. In this unit the raw water 
enters the mixing chamber F through the raw-water 
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arrangement, apparatus 
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ash) is added to remove non-carbonate hardness 


pipe A. 
control 


The volume of water is controlled by a float 
device marked H. The measured amount of 
chemical is fed into the water as it enters the mixing 
or reaction chamber F. A whirling motion is imparted 
to the water by the direction of flow of the incoming 
water. The water is discharged at the bottom of the 
reaction chamber and flows upward slowly while the 
precipitated calcium and magnesium settle as sludge 
in the bottom of the sedimentation tank. 

Soft water is discharged from the apparatus through 
the pipe F and passes through the pressure filters whici 
wemove the solids that are not deposited in the sedi- 
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mentation tank. Sludge that settles in the softener 
is removed from time to time by the sludge line P. 
The pressure filter is back-washed when necessary. The 
rate of flow of water through the apparatus controls 
automatically the amount of chemical solution applied 
to the raw water. 

The softening apparatus shown in Fig. 4 has a reac- 
tion chamber and sedimentation chamber in the same 


























Fig. 3—Continuous chemical softener treating cold 
water (International Filter Company) 


tank and the flow of water and chemicals is controlled 
automatically. The incoming water enters the appa- 
ratus at the top of the unit through a pipe B by means 
of which it is delivered to a waterwheel which develops 
ufficient power to operate the device for the agitation 
f the chemical solution. This solution is saturated on 
the ground level and the chemicals are raised to the top 
of the tank, where they are added to the raw water as it 
into the reaction chamber. The treated 
- water rises slowly in the settling compartment where 
the insoluble calcium and magnesium salts are precip- 
itated. The sludge is removed from the tank through 
the sludge-collecting system in the bottom of the tanks 

and discharged to the sewer. 
Since the operation of continuous softeners depends 
upon the application of the chemical reagents in pro- 
portion to the rate of flow of water through the appa- 


discharges 
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ratus, much greater ingenuity has been exercised by 
designers of this form of equipment than in the inter- 
mittent type. There are numerous softeners employing 
a number of different arrangements for regulating the 
quantities of chemicals used for mixing. 

The essential features of a continuous chemical soft- 


ener are as follows: 

a. The mixing device for the preparation of the chem- 
ical. 

b. The chemical dosing apparatus for proportioning 
the chemical or chemicals used. 

c. The reaction or mixing chamber. 

d. The settling compartment. 

e. The filter. 


Solutions of sodium salts are easily made and can be 
kept fairly uniform in strength by slight agitation. 


ae, 
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Fig. 4—Chemical softener treating cold water (Booth) 

A—Sutro weir; b-——Inlet; C—Float tank; D—Soft water sto- 
rage: lk—Outlet; F—Settling space; G—Softening plant; H— 
Chemical supply pipe; 1—Sludge valve; J—Recorder; K—Chem- 


ical regulator. 

It is far more difficult to prepare a solution of milk of 
lime, since the hydrate of lime is only slightly soluble. 
To keep this chemical mixture of uniform composition, 
the solution must be agitated constantly at a rate suffi- 
ciently high to preclude the settling of solids from the 
mixture or stratification of the liquor. Other things 
being equal, the efficiency of the softening apparatus 
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will be proportional to the uniformity of lime solution 
added to the water. The fluctuations in the quality of 
water from some softeners is due largely to the varia- 
tion in the strength of the lime solution used. Manu- 
facturers have realized the necessity of obtaining milk 
of lime and other chemical solutions of constant 
strength, and efficient chemical agitators for this pur- 
pose are now obtainable. The use of dry-feeding chem- 
ical devices has been developed within the last few 
years, and a number of different appliances of this type 
are now on the market. 

Next to the application of chemicals the mixing or 
reaction chamber is of the greatest importance. The 
chemical should be thoroughly and efficiently mixed with 
the raw water. If good mixing is not accomplished 
in the reacting chamber, there wiil result a loss of 
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Years 
Fig. 5—Growth of sand grains in a filter used with a 


municipal lime-soda softener 


lime and a low softening efficiency. Practically all types 
of cold chemical softeners provide some means of mix- 
ing. This may be accomplished by imparting a whirling 
motion to the water as it enters the reaction chamber, 
by means of baffles or by mechanical agitation. The 
latter form of mixing is usually the most efficient 
method, but entails the use of power-driven appliances, 
thus increasing the maintenance and operating costs. 

The time required for complete reaction varies from 
a few hours to several days. It is usually not econom- 
ically possible to build softeners sufficiently large to 
effect complete reaction at all times. 

The upward rate of flow of the treated water through 
the settling compartment should be sufficiently slow so 
as not to carry up the finely divided precipitant. The 
vertical rise of the water in continuous softeners varies 
with the size and depth of the tank. It is common 
practice to maintain the rate of rise at from three to 
feur feet per hour. 


The settling compartment should be provided with 
2 sewer of sufficient size to withdraw the settled sludge 
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from the tank quickly. Some subsidence tanks have 
hopper bottoms and others have flat bottoms. Where 
the latter form is used, a sludge-collecting system, usu- 
ally a system of perforated pipes, is employed. Sludge 
lines are provided generally with quick-opening valves. 
At times provision is made for returning some of the 
sludge to softeners. This procedure has some advan- 
tage, since with some water it reduces the cost of the 
reagent and appears to effect more rapid coagulation 
and settling of the precipitated salts. 

The use of filters in connection with the operation 
of either hot or cold continuous softeners is now gen- 
erally considered essential. Pressure filters are used 
mostly for this purpose, although rapid sand gravity 
filters are used at times with softeners treating cold 
water. Excelsior filters have been used to some extent 
in the past, but are seldom used now excepting for 
special reasons where silicious filter material is not 
desirable. Pressure filters used for this purpose are 
in all respects the same as those used for other water- 
purification projects. 

The principal difficulty encountered in the operation 
of sand filters used in connection with softeners treat- 
ing cold water is the incrustation of the sand grains. 
The majority of the solids carried over from softeners 
are removed when the filter is back-washed, but some 
calcium and magnesium may adhere to sand grains, 
coating them over with deposits which are not removed 
when the filter sand is washed. These incrustations 
cause the sand grains to increase in size and at times 
result in cementing the sand into patches, even though 
the back-washing of the filter has been regularly and 
efficiently carried on. This is illustrated by Fig. 6. 

The adaptability of continuous or intermittent pre- 
cipitation softeners should be considered with reference 
to the relative merits of both forms of treatment with 
respect to local operating conditions. Where there is 
a steady demand for water, the continuous type is pre- 
ferable unless storage is provided for soft water. Asa 
rule, intermittent softeners permit of more accurate 
dosing with chemicals, since the entire charge of the 
softening reagent is added to the water at one time in 
proportion to the volume and hardness of the water 
supply. Better subsidence is effected usually in inter- 
mittent than in continuous units, there are no currents 
(other than diffusion or convection currents) to over- 
come the settling of the suspended solids. Continuous 
softeners are preferred, since the apparatus is much 
smaller, requiring one tank only. Continuous units re- 
quire more detailed attention than intermittent soften- 
ers, but they are usually favored because they are more 
flexible in operation. 


Cost OF TREATMENT 


The cost of operation of continuous or intermittent 
softeners treating cold water fluctuates greatly. The 
size, the type and the location of the plant, the efficiency 
of the unit and the character of the untreated supply 
affect the treatment cost markedly. It is difficult to 
specify cost figures without details of the specific 
installation. Softening, including capital and operation 
costs, will fluctuate from about two cents to nine or 
ten cents per one thousand gallons of water treated. 
The saving resulting from the removal of scale-forming 
solids by any form of treatment is warranted if there 
are any appreciable amounts of these substances in 
the water. 
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Modern Methods in 
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Coal and Ash Handling 


By W. W. 


Chief Engineer, Link-Be 





ETHODS of bringing fuel to the furnace and 

taking away the ash have kept pace with 
developments in steam generating equipment. 
In this, the first of five articles on the subject, 
the author traces the progress that has been 
made in the field and emphasizes the importance 
of the fuel handling problem. 














-T IS but natural that power-house methods have 
changed radically during the course of progress 
from the small hand-fired boiler, which was consid- 

ered big not so many years ago, to the large boiler of 
today, with 30,000 sq.ft. of surface, equipped for auto- 
matic firing. The 1,000-sq.ft. boiler was considered 
big because it was measured by the yardstick of manual 
labor. Its fuel was unloaded from the car and trans- 
ferred to the boiler and shoveled in by hand. The 
ash was removed in the same way. The large unit of 
today, with its coal mechanically unloaded, placed in 
ground or overhead storage and fed to the stokers auto- 
matically, is beyond the realm of manual labor. 

Progress in this field is all the more striking when 

it is considered that in spite of labor costing from 
five to eight times as much and coal four or five times 

















over the 


First advance 


Fig. 1— 


wheelbarrow 


as high, the cost per unit of 
prime mover is less than ever. 


+ 


steam delivered to the 
This is a plain indica- 
ion that modern methods and equipment for handling 
coal and ash have been developed to meet the new eco- 
nomic conditions and requirements. 

Methods of bringing fuel to the furnace and taking 
iway the ash, have had to keep pace with the demands 
reated by the larger furnaces. It would be ridiculous 

to handfire one of the modern boilers, for 
today the automatic stoker is taxed to the limit, and 


attempt 
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with the economic trend toward even more rapid com- 
bustion, increasing quantities of fuel must be handled 
with minimum labor. 

Progress from the small to the large plant has shown 
plainly that it is just as essential to use proper meth- 
ods for bringing the fuel to the furnace and taking 
away the ash, as it is to have the best and most modern 
type of furnace to burn it. In the past the engineer 








rig. 2—One method of conveying eoal to boiler house 


and owner were inclined to belittle the importance of 
the coal- and ash-handling requirements. They felt it 
necessary always to provide reserve boilers, pumps, gen- 
erators, etc., and no expense was considered too great 
to insure uninterrupted service so far as this equipment 
was concerned, but the conveying and elevating machin- 
ery was looked upon as a more or less necessary evil, 
to be selected with the least possible expenditure. 


RESERVE CAPACITY NEGLECTED 


To keep the investment low in this part of the equip- 
ment, rarely was it made more than just large enough 
to meet the requirements, without thought of reserve 
units or reserve capacity. 
overlook the importance of 


A common mistake was to 
sufficient overhead bunker 
storage, and much of the equipment was chosen as if 
no delay or interruption could ever happen from one 
or more of the elements wearing out. 

Power-plant engineers now generally realize that the 
steam turbine, boiler, or any of the equipment cannot 
function properly without suitable coal- and ash- 
handling equipment, for the complete power plant as a 
unit is no stronger than its weakest link. While in 
the past the engineer concentrated upon the turbine, 
generator and boiler, today he does not overlook the pos- 








sibility of 
storing and 
removal of 


effecting economies in the preparation, 
handling of the coal, as well as in the 
the ash. Nor does he neglect to safeguard 
against possible interruptions, just as he protects the 
boiler or the turbine. 
Technical literature in still 


general is behind the 
































Fig. 3 


Bucket elevator for ashes 


times in this respect. While it abounds in volumes 


devoted to generating steam and electricity, little can be 


found regarding the handling and the preparation of 


fuel, notwithstanding the fact that the cost of improper 
hendling cannot be made slight increases in 
Loiler efficiency. In itself fuel handling is a problem 


up by 
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Fig. 5-—Overlapping pivoted bucket carrier 
of importance, and the general 
revised to this conception. 

In the early days the wheelbarrow served its purpose, 
put soon became inadequate for bringing the coal from 
the pile to the boiler; also labor became scarce and less 
reliable. Less costly methods having greater capacity 
were needed, so the wheelbarrow had to give way to 
various mechanical contrivances. 

One of the first advancements was to transfer the 
coal from storage to the boiler-room floor by means of 
small industrial cars, as in Fig. 1, the coal being shov- 
eled from the floor to the grates. Each industrial car 
keld as much as several wheelbarrows, thus reducing 
the number of trips and the amount of labor. This 
marked the first step in labor-saving devices for coal 
handling. 

Conditions soon changed. 


viewpoint must be 


The small hand-pushed car 
was replaced in many plants by the bucket elevator or 
scraper conveyor, which elevated, transferred and deliv- 
ered the coal as received from wagons or railroad cars, 
to piles on the floor in front of each boiler, as shown in 
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Fig. 6—Pivoted bucket 


combination 


carrie) and belt CONVEYOr 


Figs. 2 and 4. The boilers became larger and greater 
in number so that the space on the boiler-room floor 
was insufficient for coal storage piles. 
Was overcome by the use of 


This situation 
small overhead bunkers. 
which were the forerunners of the large bunkers now 
used. They were located in front of the boilers. and 
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Fig. 7—From storage to plant by inclined 
belt conveyors 


coal was withdrawn as needed in small piles on the 
floor, from which it was hand-fired to the grates. 

As boiler plants increased in size, many firemen were 
required. They needed considerable skill to secure the 
maximum quantity of steam with minimum pounds of 
coal. Being human, they required supervision and care- 
ful training. Every time the firedoor was opened, cold 
air rushed in to chill the hot furnaces, and large quanti- 
ties of unburned gases were belched from the chimney 
ir the form of black smoke, a menace to the community 
as well as a considerable loss of fuel. 

Even when skilled firemen were available, the labor 
costs were high. Something had to be done. <A change 
of methods was necessary, or the growth of the boilers 
end further economy in operation were checked. It 
seemed impossible at that time to replace hand stoking, 
and just as it looked as if the maximum in boiler size 
had been reached, mechanical stoking 


began to be 
applied. 


MECHANICAL STOKERS INTRODUCED 


The mechanical stoker revolutionized the power plant, 
its influence extending to every channel of routine prac- 
tice. In the first place the mechanical stoker required 
coal of small size, necessitating the installation of 
crushers at practically every plant to reduce the large 
lumps to small size. This added another unit to which 
the lumpy coal must be delivered and from which it 
kad to be removed on its way from truck or car to the 
overhead bunker. Since this development the number 
of elements of the coal-handling syst2m have not mate- 
rially increased or decreased, but their capacities and 
types have been changed to keep pace with the condi- 
tions and the times. 

Important imprints made by the introduction of the 
mechanical stoker on the boiler plant were in the shape 
of the building required for the overhead feed and the 
larger boilers it made possible. In the early days the 
boiler room usually was in a long narrow building made 
to accommodate one or two rows of boilers. 
practically the same steam generating capacity, the 
building is comparatively short and high. Now it is 
not uncommen for one boiler to equal in capacity from 
ten to thirty of the old ones. The larger boiler with 
torced- and induced-draft instead of natural draft, 
requires great quantities of coal burned at maximum 
rate, 


Today, for 


To accomplish this, large quantities of fuel must 
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be stored above 


demand. 


the stoker, available for any power 
The modern boiler house is notable for the 
absence of men, dirt, noise and other confusions which 
were previously considered a necessity. Literally, one 
must hunt for the coal- and ash-handling apparatus and 
cperation. The coal and ash, like bread or breakfast 
food, is “untouched by human hands.” These changed 
conditions must be accredited to the mechanical stoker. 


ASH-CONVEYOR DEVELOPMENT 


It followed that as larger quantities of 
burned, the quantity of ash to be 
increased in proportion. 


coal were 
taken care of, 
Consideration had to be given 
The then existing types of elevators and 
were not suitable for handling such hot 
abrasive materials as ash. For the smaller plants, ele- 
vators equipped with wear-resisting buckets and chains 
were built similar to Fig. 3. The ash was brought to 
the wheelbarrows. Subsequently, these 
were superseded by the overlapping pivoted-bucket car- 
rier, Fig. 5, which the manifold purpose of 
elevating, conveying and discharging the coal from the 
crusher to the overhead coal bunker, as well as receiv- 
ing the ash as raked or fed from pits under the stokers, 
conveying, elevating and discharging it into the over- 
head ash storage, to be withdrawn to railroad cars or 
trucks for disposal. Following closely after the intro- 
duction of the mechanical stoker, the pivoted-bucket 
carrier has maintained its position as an economical 
unit for handling both coal and ashes. 

The belt conveyor is used commonly for conveying 
and distributing coal to overhead bunkers, from track 
hoppers or from elevating mediums, 
gravity discharge 


its disposal. 


CONnVeVOrs 


elevators in 


served 


bucket 
conveyors, skip hoists, 
pivoted-bucket carriers, and hoisting units employing 


such as 
elevators, 
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Fig. 8- 


Typical skip-hoist installation 
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grab buckets. Fig. 6 shows one of these combinations. 
The belt conveyor also is used as the elevating unit 
direct from the track hopper, where the elevation is 
not too great, and where sufficient space is available, 
as in Fig. 7. 

Numerous other types of hoisting and elevating 
eauipment are used to meet particular requirements. 
For example, the skip hoist is used frequently for ele- 
vating coal. It is well adapted for that purpose when 
the lift is high. The coal is discharged into a single 
large overhead bin, Fig. 8, or to a belt conveyor for 
distributing it to overhead bunkers. Also it is well 
suited for handling ash where the quantities are large 

















Fig. 9—Unloading tower for water-borne coal 


or conditions are such as to require a separate unit for 
that purpose, and where a single unit, such as the 
pivoted-bucket carrier, will not advantageously serve 
both the coal and the ash. 

Water-borne received in ships or barges is 
unloaded usually by a grab bucket, operated by a loco- 
motive crane, bridge tramway or perhaps by an unload- 
ing tower such as is shown in Fig. 9. After being 
hoisted it is discharged into a hopper, crushed and 
distributed to overhead bunkers by belt conveyors or 
small cars operated by a traveling cable. 

There are many variations and combinations of the 
different types of equipment briefly outlined. The pur- 
pose of this article has been to give a mental picture 
of the conditions that obtained prior to those of today 
and to show how the economic trend has influenced the 
change in the equipment. In order that the reader may 
secure a better understanding of what equipment is 
available and its best application to typical conditions, 
different types of equipment will be reviewed in suc- 
ceeding articles. 


coal 


oom) 

The only form of brine cooler now used to any extent 
is the shell-and-tube design. Usual values for heat 
transfer in such brine coolers have been low, from 90 
to 100 B.t.u., but no doubt greater values can be 
obtained if care in operation is taken and the amount 
of liquid fed into the cooler great enough so that, with 
the use of some trap or separator, the evaporator sur- 
faces may be kept flooded without continuous danger to 
the compressor. 
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Financial Obstacles to Hydro-Electric 
Development in France” 
By R. H. ANDREWSt+t 


A year ago the Syndicate of Hydraulic Power noted 
the rapid growth of electric power demand in France, 
the increasing difficulty encountered in keeping power- 
generating facilities up to the demand, and the prac- 
tical impossibility of developing water-power sites lo- 
cated within reach of their transmission systems or 
distribution points. 

The situation is worse at the present time. The 
power demand is rising at the same rate, and many 
electrochemical and electrometallurgical companies have 
been unable to satisfy the domestic and foreign demands 
for their products, for lack of electrical energy. Yet, 
in spite of the increasing need of power, hydro-electric 
development has been marking time in France. Not 
only does the realization of the principal projects of 
the Rhone, the Rhine and the Dordogne basins appear 
more and more distant, but many smaller developments 
intended to cover immediate power requirements have 
been deferred or abandoned. 

Since 1918, partly under the impulse of military 
needs, there have been developed 240,000 kw. of water 
power and 90,000 kw. actually under construction may 
be completed before Jan. 1, 1928. There remain 331,000 
kw., representing the total of the developments author- 
ized, for which concessions were granted two or three 
years ago, and on which construction has not even been 
started, or has been abandoned before completion, or is 
progressing at such a rate that the completion orf the 
project appears more and more uncertain as the finan- 
cial situation grows darker. If the great projects of 
the Rhéne, Rhine and Dordogne be added to these 
331,000 kw., the total of the hydro-electric developments 
in suspense in France exceeds one million kilowatts. 


CAPITAL DIVERTED FROM HYDRO-ELECTRIC PROJECTS 


The causes of these conditions are evident. Hydro- 
electric developments require the tying up of large 
amounts of capital for long periods. Undoubtedly, 
available capital is not lacking in France. In 1925 
bank deposits increased from 25 billion francs in Jan- 
uary to 35 billion francs in December. At the end 
of 1925 the excess of savings-bank depesits over with- 
drawals amounted to 14 billions, as compared to 12 
billions in 1924. But this capital is used preferably 
for short- rather than long-term investments, in the 
face of the menace of further depreciation of the franc. 

Under these conditions it is not surprising that the 
increasing demand for electrical energy should be met 
by steam-plant construction, which costs one-third as 
much and takes considerably less time than hydro-elec- 
tric construction. Statistics are not available covering 
steam-plant construction in recent years, but the propor- 
tion of auxiliary steam-plant capacity compared to the 
total capacity of hydro-electric systems has increased 
from 18 per cent in 1918 to 43 per cent in 1923. 

The gravity of this situation has prompted the gov- 
ernment to file a bill to assist hydro-electric development 
by means of subsidies or low-interest loans, the neces- 
sary funds to be provided by a tax of not more than 
5 per cent on the sales price of electricity for lighting. 
~ *Abstract of report by M. 
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Turning Down the Gas 
Made the Fire Hotter 
**T EF YOU want more heat turn up the gas.” 
sensible and well enough as a rule of 
thumb others, but like most rules of 
thumb, falls down now and then in an emergency. Cases 
are on record where the pot boiled harder when the 
gas was turned down. What is more, such cases do no 
violence to the established principles of combustion. 
There comes to mind a recent example in which the 
“not” was a battery of boilers fired by blast-furnace gas. 
One day for no apparent reason steam pressure began 
to fall. The demand was normal, gas pressure was up, 
and the gas showed no falling off in quality. Under 
the circumstances the foreman naturally jumped to the 
conclusion that more gas was needed. But when he 
turned on more conditions became worse rather 
than better. It then occurred to him that the cause of 
the trouble might be too much gas instead of too little. 
Remembering his principles of combustion, he reasoned 
that excess gas over the theoretical mixture would act 
exactly like excess air in diluting the heat produced and 
lowering furnace temperature. This proved to be the 
case; when the gas flow was cut down, the steam pres- 
sure rose. 


It sounds 
serves 


for cooks and 


gas, 


The incident is a nice illustration of the necessity of 
a knowledge of the fundamentals. Rules of thumb have 
a certain field of usefulness, but only the man who has 
mastered his fundamentals is fully equipped to handle 
the unexpected. 


High- and Low-Pressure Boilers 
N a association of 
public school officials, an engineer, in discussing the 


paper recently read before an 
merits of low-pressure boilers for school heating sys- 
tems, made statements that were, to the 
least, based on very shaky foundations. 

It was stated that the furnaces of high-pressure boil- 
ers gave more trouble than do those of low-pressure 
boilers. 


several Say 


If one will stop to consider the small tempera- 
ture difference between two hundred pound and thirty 
pound steam, it will become obvious that there is no 
necessity much higher furnace tem- 
perature. It must be conceded, however, that the fur- 
nace temperatures of the high-pressure boiler are higher 


for carrying a 


this is not due to the higher steam temperature, but 
to the fact that high-pressure boilers are operated more 
efficiently. The attendant of 
installation is notoriously a poor fireman 
ries fuel bed with the consequent low 
combustion temperature or admits too much excess air 
by his uncertain methods. Operated properly 
to obtain even reasonable efficiency, there is but littie 
furnace-temperature dilierence between the two types 


‘ 


of boilers. 


average a low-pressure 
he either car- 
too heavy a 


firine 


The real reason that low-pressure installations do 
have but minor furnace troubles is traceable to the over- 
boilering of the plant. Instead of operating even at 
normal ratings, it is customary to find such a_ boiler 
evaporating less than two pounds of steam per square 
foot of heating surface. The purchaser can choose 
either high efficiency and some furnace troubles or a 
high capital investment in excess boiler surface, low 
efficiency and negligible furnace repairs. That the lat- 
ter are too frequently chosen is a reflection upon the 
owner’s and architect’s engineering education. 

The third advantage mentioned, of permitting the 
employment of less skilled firemen, is actually a disad- 
vantage, for the saving in firemen’s pay is insignificant 
beside the extra fuel cost entailed. 

Of course the difference in the explosive ability of a 
high-pressure and a low-pressure boiler, upon which 
stress was laid, is but slight. The damage two low- 
pressure boilers can do is far more than that expected 
of one high-pressure unit of half the total 
capacity. 


water 


It is quite possible that low-pressure boilers are better 
suited for the Minneapolis public schools, as the engi- 
neer stated in his paper, but the reasons surely embody 
sounder engineering than was given in the paper. 


Keep Them All Alike 


HALL new equipment duplicate the old? 
is satisfactory, why not? 


If the old 


The business of the power-plant engineer is to pro- 
duce power at the lowest attainable. He is not 
charged with the accumulation of a museum of plant 
equipment. 


cost 


It is worth good money for a plant to have like pieces 
of equipment actually identical, assuming, of course, 
that they serve acceptably. The money saving is two- 
fold. First, the proportionate value of spare parts held 
in stock may be considerably reduced as the number of 
identical units increases. Second, the plant men will 
become more thoreughly familiar with the equipment. 
The operator will use it more uniformly, and under 
proper supervision this can easily be made to yield more 
intelligent and less damaging use. The maintenance 
man will be more sure of what to expect and can have 
the right parts and tocls at 


hand. Repairs will be 
expedited and better. 


Now and then it happens that 
with diverse equipment, spare parts held for years as 
a safeguard against a serious shutdown are drawn from 
stock only to be found not to fit the individual machine 
under repair. This costs money in delay or in special 
machine-shop work. 

The fact that a given unit, whether a small valve or a 
large turbine-generator, is giving satisfactory service in 
& plant is a good reason why new units should be dupli- 
cates of the old. Distinct superiority alone can justify 


“mixing the breed.” The salesman who urges the use 
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of his device because it has not been tried in the cus- 
tomer’s plant is citing an excellent reason why no such 
trial should be made. 

If present equipment does not serve well enough, then 
any alert operating engineer will of course try others, 
but he does this for his own good. Having met the 
needs of his plant, he is under no obligation to try 
the products of other manufacturers, so long as the 
results are not published or, if published, are carefully 
restricted in their application. 

Keep the plant uniform and consistent. 
ter and is better than it looks. 

Over against this, the engineer must never forget 
that there are two kinds of condemnation for any device 
—one that it fails to deliver as desired due to its own 
defects, the other that it is obsolete due to the superior 
merits of something new. Every plant should be laid 
out with room to take advantage of the possibilities 
of new equipment, and every engineer should keep his 
mind open to new ideas. In some cases the new is so 
much better than the old that it will pay not only to 
use the new unit on new work, but even to replace old 
equipment despite its satisfactory operation as judged 
by old standards. 

The balance between a beautifully consistent plant, 
built according to the original pattern with serene 
ignorance of the advancement of the art, and a plant 
embodying every new inspiration of the inventor, is not 
easy. The engineer must be both alert and conserv- 
ative. That is his job. There is no dodging it if he 
expects to attain and maintain a high standing in his 
profession, 


It looks bet- 


Providing Peak-Load Capacity 

ATER-POWER plant installations are in general 

considered developments requiring much higher 
capital investment than steam plants, so much so that 
the increased fixed charges on the water-power devel- 
opment largely offset the higher operating charges of 
the fuel-burning steam plants. The lower fixed charges of 
the steam installation have made it the object of more 
favorable consideration for peak-load plants on many 
systems. However, the article in this issue, “Automatic 
Hydro-Electric Plant Designed for Peak-Load Service,” 
which describes an installation to operate at a load fac- 
tor of less than fifteen per cent, shows that under 
certain conditions peak-load hydro power may be pro- 
duced cheaper than in a steam plant. 

In any hydro-electric plant there are certain invest- 
ments that must be made, such as for lands that are 
flooded, changes in highways and bridges, and construc- 
tion of dams and waterways, before the plant can be 
built for operation on any kind of a load. After these 
investments have been made, practically the only other 
costs for the development are for the plant and its 
machinery. The cost of a water-power installation, for 
the plant and its machinery, will vary with the head and 
other conditions incident to the site, but for a head of 
one hundred feet the cost will probably not be more 
than one-half as much as that for the same capacity in 
a steam plant. If the hydraulic plant can be justified 
on a competitive basis with a steam plant and system 
load factor, then it can, if sufficient storage is available 
at the plant, provide peak-load capacity at less cost than 
2 steam plant. If a plant was designed to operate at 
eighty per cent load factor and the cost of the plant 
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and machinery was one-third of the total cost, increas- 
ing the capacity of the plant to the point where it could 
operate at twenty per cent load factor would decrease 
the investment per unit capacity to one-half that for 
the high load-factor plant. 

Peak-load power is always high cost power no mat- 
ter how it may be produced, and the shorter the 
duration of the peak the higher the cost per kilowatt- 
hour, on account of the higher stand-by charges. For 
this reason when water-power plants are used on peak- 
load service, the power is not produced at rates normally 
associated with water-power developments, but at four 
or five times these rates or even higher. 

There are many factors that influence this whole 
problem. For the water-power plant to be satisfactory 
for peak-load service, there must be a certain amount 
of storage capacity at the plant and a regulated flow 
of the river that will insure water being available for 
operating the plant. The distance of the plant from 
load centers will also have an influence on the economics 
of the development. If the fuel costs at the steam plant 
are high, it will be more favorable to the water-power 
plant than if they are low. Therefore, no hard or fast 
rule can be laid down to govern such installations; each 
must be decided by giving proper weight to each eco- 
nomic factor. However, the plant mentioned is a good 
example of how far it may pay to go in placing peak- 
load capacity in a water-power plant if other conditions 
are favorable. 


Data Needed on 
Boiler-Room Performance 


OMPLAINT is frequently heard that a dearth of 

information exists on the performance of industrial 
power plants; that is, data that would be valuable for 
comparative purposes. 

Similar data in very complete form are available with 
regard to central stations, but there the problem is 
much simpler. Not only is there a single product, kilo- 
watt-hours, but as a result of public service regulation, 
a fairly uniform system of records is followed. With 
the industrial power plant, however, byproduct services 
such as process steam at various pressures, and steam 
for heating, also in some cases mechanical drive, com- 
plicate the problem. Moreover, there is no common 
yardstick by which these may be measured. Add to this 
an inadequacy of instruments for metering these va- 
rious services and the situation becomes involved. 

While the records of many plants are sufficient unto 
their own needs, they are generally useless for com- 
parison with the performance of other plants unless the 
operating conditions be similar. Of course, within a 
given industry the cost of power as a component of the 
finished product is often illuminating, but the engineer 
wants to know more than this. 

There is, however, a common ground, covering part 
of the plant operation, namely, the cost per thousand 
pounds of steam produced or the evaporation per pound 
of coal, due allowances being made for steam pressure 
and heat valve of the coal. This is an index of the 
cperating efficiency and should be obtainable where the 
feed water is measured and the coal weighed. There is 
no excuse for not knowing these two quantities. 

Power would welcome an opportunity to serve as the 
medium of exchange for such information concerning 
readers’ plants. Who will start off? 
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Location of Lineshaft Drive 


The location of the lineshaft driving pulley with re- 
spect to the length of the shaft has much to do with 
the size of the shaft and therefore the size of bearings 
and hangers. Of course the location of the prime 
mover determines the location of the driving pulley, but 
where the electric motor is used as the prime mover the 
location is more or less flexible and the motor can be 


placed in the most advantageous position. A general 
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Size of lineshaft required depends upon arrangement 


of shaft and machine drives 


cbservation of many shops indicates that this subject 
is given scant consideration, yet by a careful study of 
conditions a considerable saving can be made in the 
initial investment. 

To take an 
which 


illustrative example, consider Fig. 1, 
shows diagramatically a lineshaft having the 
driving pulley at F at one end of the shaft. We have 
machine driving pulleys at A, B, C and D, each con- 
suming the horsepower indicated. The total horse- 
power is 45, and we will assume that this will all be 
in use at one time. Taking the Jones & Laughlin Steel 
Co.’s formula for horsepower capacity of cold-rolled 
shafting, HP aR 100, and solving this for d we 
{100 HP 
VR 
shaft; HP — horsepewer 
tions per minute of shaft 


have d in which d the diameter of 
transmitted; R — revolu- 

300 in the case assumed. 
Solving for d for the various sections of shafting, 


each of which is assumed to be 10 ft. in length, we 
have: 
Lb: 
Se ion A » 1 1 total w COT, gi dier en Renee Rwselele 37.66 
Section | fy 1 RM: Poval Weise ..< scaic.ac ates cre sive 87.73 
Ss 1 ¢ 1) in RAD MORTAL © ac wale Rentals eke wee 120.60 
me 1 2) I z total OPEN & a: & homecare eat bate eared 158.70 
| ] a eR Ee ee te teen tee nig arg EN See aps an ake te eg re 104.69 


In Fig. 2 is shown the center drive with 
length of shafting and the same horsepower 
changed around slightly to balance the load 
side of the main pulley. 


the same 
machines 
on either 
Using the same formula and 
solving for d in each case we have: 


Section A to B 1 in. total weig 


MU Sit ein vc art eCe Cal woe ee ue 37.66 

on Bote la : im tetnh Ween. .< isiaeenawemens 113.60 
1) * | Me. COE, Wek & eicceceis we ale es ayete: oises vo. 1S 

tion S to Sis Tk CGC WRCLEIE a ico s.arsiaarg etree was 115.60 
Total weight ... Faerie a cacralinrir Re Di 9 Me Asem satel Re Renate 319.64 


The weight of shafting in the second layout is 21 


per cent less than in the first, showing a substantial 
saving. 

There are other important savings to be made by 
driving from the center of the shaft instead of from 
the end. 

1. The center driven shaft will not shift out of true 
as readily as the end driven shaft. The load 
anced on each side of the drive. 

2. Bearings and hangers can be made lighter in com- 
parison with the end drive. These elements are pro- 
portioned with the diameter of the shaft and any 
saving in shaft diameter will be reflected in a corre- 
sponding saving in these elements. 

3. It allows for a more uniform distributien of the 
load. If the character of the machines on the drive is 
such that one of them takes the bulk of the power, the 
Grive pulley should be near the maximum power take-off. 
Obviously, if this heavier drive is near the end, then 
the main driving pulley should also be near the end, 
the lighter machines being distributed along the shaft 
in the most logical arrangement. 
govern in each installation. 

Moline, Ill. 


is bal- 


Local conditions must 
C. C. HERMANN. 


Moving Heavy Loads Easily 
The accompanying sketch shows an easy way to move 
heavy pieces of machinery by using large pipe rollers 
(wooden ones can be used the same way, but they will 
be roughened after a time) and applying a couple of 
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Load is moved by turning pipe rollers with chain tongs 


chain tongs to the ends of two rollers, one at each end 
of the load. In this way two or three men can move 
as much as half a dozen or more with pinch bars, and 
on a slight incline there is no trouble in holding the 
load with one tongs, while the other is getting a new 
grip. Two men can move a load of 25 tons without 
any overexertion. L. M. JOHNSON. 
Sewickley, Pa. 
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Lapping a Small Semi-Diesel 
Engine Cylinder 


The cylinder of a 60-hp. 4-cylinder semi-Diesel engine 
became badly scored on the liner walls, and it was de- 
cided to try and remove the scores by lapping. 

Upon dismantling the engine, it was found that the 
scores were not deep, and that after lapping, the clear- 
ance between the piston and cylinder walls should not 
be too great to give satisfactory operation. <A lathe 
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Lapping of the eylinder was done by revolving 
mandrel in lathe 

was chosen large enough to carry the cylinder and a 
wood mandrel turned up to just fit in the cylinder. 
The mandrel was then smeared with oil and emery 
powder, and put through the cylinder and mounted in 
the lathe. The lathe was run at fairly high speed, the 
cylinder being held with the hands and great care was 
tuken to hold the bore parallel with the mandrel. After 
some little time and care had been spent in performing 
the lapping operation the scores were removed. 

This method of lapping will not be satisfactory if the 
cylinder liner is deeply scored or worn badly out of 
round. The engine in this case was a comparatively 
new one, and although too badly seored to continue 
running, the liner was not deeply scored or badly out 
of round. W. E. WARNER. 

Shefford, Bedfordshire, England. 


Mouse Caused Trouble in 
Waterwheel Governor 

“Say!” the morning, “better start 
down to Pinkumville and see what’s wrong with that 
job. Read this letter and if you don’t think they’re 
peeved, come in later and ask me!” The governor, 
they said, wasn’t worth a tinker’s cuss, it never worked 
right from the start and we had better tear it out and 
put in something that would work if we ever expected 
to get the balance of the contract money. Outside of 
that, their letter indicated to the merest tyro that they 
had frothing at the mouth in a broad and general way. 

So I got the next train out. The job was not very 
large, only two 1,000-kw. units, and had been erected 
by the power company’s own staff who were understood 
to be capable men. When I got to the power house and 
the unit under the governor control, I was 
quite willing to admit that the governor was acting in 
au peculiar manner to say the least. 


Boss said one 


Was put 


It seesawed back 
and forth; now it opened the turbine gates wide, a few 
minutes later it threw off the whole load and the unit 
motored, all as if by an unseen hand. 

Taking down the governor pump and piping showed 


everything proper except some dirt in the oil. Then 
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the governor itself was taken apart and everything 
looked normal until I started to bolt the distributor 
valve on again, when a small piece of flesh covered with 
fur was discovered, which dropped out of the pilot valve 
chamber. Most distributor valves have oil ports that 
are rather crooked, and this was no exception. A hook 
was made on the end of a piece of copper wire and I 
started digging around. Presently a resistance was 
felt and on drawing the wire out it brought with it a 
somewhat mutilated mouse. 

I asked if the pipes had been blow out with com- 
pressed air previous to being made up permanently, 
and the foreman was honest enough to admit that it 
had not been done. The mouse had crawled into the 
pipe while one end of it was open, probably during the 
night. When the pressure came on, he was forced up 
against the distributor valve until I dug him out. 

On another occasion I found that part of a leg from 
a pair of overalls had been stuffed into the end of a 
pipe to keep out any dirt and somehow somebody for- 
got to remove it before making up the joints. This, 
also gummed up the works until it was disinterred. 
In both cases the oil was strained through fine cheese- 
cloth before using it again. M. B. THURSTON. 

Boston, Mass, 


How Heating of Lead Covering on Cables 
Was Prevented 


Where lead-covered single-conductor cables are used 
for alternating-current circuits, care must be exercised 
to arrange the cables of the same circuit together so 
as to eliminate heating of the lead sheath so far as 
possible. 

A three-phase 440-volt circuit was made up of nine 
250,000-cire. mil single-conductor lead-covered cables. 
To bring the cables to the oil switch they were arranged 
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Figs. 1 and 2—Two ways in which the cables 


were grouped 
With the grouping shown in Fig. 1 the temperature 
sheaths on the cables became dangerously high, 
remedied by using the grouping shown in Fig. 2? 


of the 
Which 


lead 


Was 


and supported as in Fig. 1. This made a neat job, but 
the three cables of each phase were placed together. 
The circuit had not been in service long before it was 
discovered that the lead sheaths were operating at what 
was considered a dangerous temperature. This heat- 
ing was eliminated to a large extent by arranging the 
cables as in Fig. 2. In this scheme each of the three 
groups contains an A, B, and C cable and is much more 
effective in neutralizing the effects of the magnetic 
field of the different phases. H. W. SAWYER. 
Cleveland, Ohio. 
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Comments from Readers 











Are Welded Pressure Tanks Safe? 


I have read with interest the comments of Ing. R. Th. 
Heinrici, which appeared in the May 4 issue. There 
are, however, one or two points that bear on my article 
in the Feb. 23 issue, to which I should like to reply 
and would therefore beg space in your columns. 

In the first place, I cannot agree with Mr. Heinrici’s 
statement, “The so-called oxyacetylene welding is not a 
welding process at all and is in fact soldering,” because 
his term “soldering” does not describe adequately the 
effect of oxyacetylene welding, which, strictly speaking, 
is welding by fusion. True, the term “welding” meant 
originally the union of two pieces of metal within their 
plastic range but below their melting point, as in an 
ordinary blacksmith’s forge weld. Oxyacetylene weld- 
ing is a very different craft from blacksmithing; 
indeed, with the first-named it is possible to accomplish 
many tasks in power plants which could not possibly 
be done by the blacksmith. Modern processes (gas, 
hydrogen-are and electric welding) have broadened the 
definition of welding and brought in use additional 
processes to which the term “welding” is applied. 

The term “soldering” in this connection is hardly 
appropriate, as the metal surfaces to be united are 
actually fused or melted, thereby causing them to flow 
together; thus the oxyacetylene-torch process is more 
akin to welding than to soldering proper. Soldering 
is the art of uniting ail surfaces of metals by partial 
fusion, and the insertion of an alloy between the edges 
that is called solder, it being more fusible than the 
metals it unites. 

Moreover, oxyacetylene welding provides better, 
neater appearing and more lasting joints than hitherto 
attainable by soldering methods. Welded joints can be 
built up to give added strength if desired, and the metal 
left in a satisfactory condition for subsequent machin- 
ing. Oxyacetylene welding is not confined to production 
work alone, but can be used to tremendous advantage 
in power plants in the repair of worn or damaged metal 
parts, with the same features of simplicity, economy and 
efficiency. 

Experience shows the writer that no system of weld- 
ing is universally applicable, technical or commercial 
limitations, or both, being inevitably encountered sooner 
or later. To illustrate the fact that no system of weld- 
ing is suitable for all conditions, experiments were 
recently carried out by a pressure-tank fabricating con- 
cern which manufactured a number of cylindrical ves- 
sels of various dimensions for high pressures. The 
maximum effective results were obtained in the tanks 
where the longitudinal body seams were welded by 
the water-gas process, the ends and the flanges by the 
carbon-are process, and the branches by oxyacetylene. 
Obviously, each system of modern welding has its own 
particular spheres of applicability, to which it should 
be confined if maximum technical efficiency and com- 
mercial economy are to be secured. E. ANDREWS. 

Manchester, England. 





Writing Yourself to the Fore 


Considerable discussion has already taken place on 
“Writing Yourself to the Fore,’ but the letter in the 
May 11 issue by James McIntosh brought to mind 
some of my experiences which I thought might be of 
interest. 

I had my first setback right at the start, some years 
ago while working as a draftsman. The idea occurred 
to me that the purchaser and incidentally other engi- 
neers would be interested in knowing why certain types 
of equipment were selected in preference to others as 
dictated by local conditions at the point of installation. 
I was given permission to write the article, but upon 
presenting it to my superiors for inspection before sub- 
mitting it to the publisher, the liberty of publication 
was denied, with the assertion that the less a customer 
knew about the equipment, the easier it was to sell it 
to him. 

However, when I am placed in the position of buyer 
or making recommendations for a purchase, I want to 
know all about what I am buying, and I observe that 
in recent years it is evident that other engineers and 
purchasers of equipment feel the same. I have always 
contended that the purchaser of equipment should know 
more than he usually does, as he is the one that suffers 
when things go wrong. The activities of the N.E.L.A. 
should be appreciated by all engineers for the infor- 
mation brought out in recent years by the various 
committees. 

A manufacturer of first-class equipment welcomes 
the desire to know the “why and how” of his equipment 
and appreciates the interest shown. 

The firms that think they have something under their 
hats are the hardest to get along with for a man with 
ambition who wants to do things. I have spent the 
last ten years with a corporation that welcomes the 
desire of their engineers to prepare papers for presen- 
tation to engineering societies or for trade paper pub- 
lication. I have in consequence several major articles 
to my credit. 

While in Europe several years ago, I found that Euro- 
pean manufacturers apparently were closer in respect to 
giving out information than manufacturers generally 
are in this country. I found, however, that in many 
instances what they thought were secrets were in reality 
discussed in open meetings or conventions in this coun- 
try. On the other hand, I noticed that many European 
periodicals seem to be able to get more information 
and drawings for publication than periodicals do in 
this country. 

My advice to aspiring technical writers is to find out 
first how your superior will take it, for there is a lot 
of jealousy in this world as long as you remain in a 
subordinate position. When you get to be head or be- 
come responsible for things, you can use your own 
judgment. In all probability you will then find that 


you do not have much time for excess writing. 
Akron, Ohio. 


A. H. MYERS. 
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Steam Temperatures at Gennevilliers 


Referring to the article on steam temperatures at 
Gennevilliers in the June 15 issue, Mr. Rauber, super- 
intendent of station, states that turbine No. 6 was 
opened up again at the end of April, 1926, for its annual 
overhauling (after nearly four months of additional 
service, or a total of 6} months, under the steam condi- 
tions outlined in the article, namely, temperatures run- 
ning up to 915 deg. F.). The only sign of trouble 
detected was a slight distortion of the first guide vanes. 
This defect was so slight, however, that it interfered 
in no way with the operation of the turbine, nor did it 
impair its efficiency. The unit was put back into service 
at once. 

Following this examination, however, it was thought 
best to make the necessary alterations in the boilers, 
to reduce the superheat somewhat; for regular opera- 
tion of the turbine at these high temperatures would 
require an increase in the stiffness of the guide vanes, 
an alteration hardly to be considered at the present 
time. 

In the writer’s opinion there is nothing so far in this 
experience to indicate that turbine materials cannot 
be made to stand up under steam temperatures mate- 
rially higher than those sanctioned by present practice. 

Paris. R. H. ANDREWS. 


Gage for Checking Wear on 
Crankshaft Bearings 

A gage for checking the wear on crankshaft bearings 
was described by M. C. Cockshott in the March 30 issue. 
There is no doubt that this type of gage is simple and 
easy to make, but to my mind it has one serious disad- 
vantage; that is, it is not nearly accurate enough for 
the purpose for which it was intended. 
can hardly be better than about 0.015 in. 

An illustration of this gage is reproduced in Fig. 1, 
from which it will be seen that in order to check the 
heights of the various bearings it will be necessary to 
scribe or mark a line at the point X for each individual 
bearing on the piece of hexagon bar A which passes 
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Fig. 1—Improvised gage suggested by Mr. Cockshott 


through the bridge RB. If 


bearings in the engine, it 


there are than six 
would not be possible to 
mark the heights of all the bearings on the one piece 
of bar. 


more 


If any wear takes place in the bearings, and as the 
various lines will probably have disappeared below the 
surface of the bridge, it will be necessary to insert feel- 
ers at the point C, between the bar and the shaft, till 
the scribed lines return to their normal position, the 
amount of wear being indicated by the thickness of 
feelers used, 
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A gage which I have used extensively for this purpose 
is shown in Fig. 2. This consists of a piece of 3x1-in. 
mild steel D bent as shown, the two bottom faces F# 
being machined or filed true with each other. <A dial 
gage F' to read to 0.001 in. is suspended by a piece 
of -in. round bar G from the main frame. The gage 
can be adjusted for height and locked in position by 
means of the setscrew H. 

In setting a gage of this type, it is 


necessary to 
obtain the dimension J in 


and to make two 
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Fig. 2—Method of using dial gage in checking bearings 


parallel bars or blocks which will be kept for setting 
purposes. The gage is set up in the following manner 
on a surface plate or fiat machined surface: The paral- 
lel bars are placed below the machined feet E and the 
dial gage adjusted downward till it touches the ma- 
chined face. It can then be locked in position with the 
pointer at zero. It is now possible to take a permanent 
record of the actual bearing heights in the engine by 
applying to each bearing in turn. In tests of this kind 
it is necessary to bear in mind that there will be a cer- 
tain amount of wear on the shaft, although the major 
portion of the wear will be in the bearing. 
Glasgow, Scotland. DouGLAS P. MUIRHEAD. 


Engineers’ Wages 

= . ot 

much interested in 
issue on 


I was the “Foreword” in the 
March 23 “Power-Plant Engineers’ Wages” 
and the several discussions which have followed. 

I am a firm believer in the truth of the old adage 
that “Those that do no more than they are paid for, 
never get paid for any more than they do,” and that 
faithful, conscientious effort will bring its reward. I 
am loath to believe that all employers are not wide 
awake to the merits of their men, and especially to 
the chief of the power plant. 

An example of what a man can do against the odds 
of ignorance and lack of interest, is in the case of a 
new rian in an old plant near here. This plant was 
an ordinary one of about 1,000 hp. and for a number 
of years had been run by some “chiefs” that looked 
on it as a meal ticket and spent about 90 per cent of 
iheir time telling visitors that if they had so and so, 
they could do so and so, and what a crime it was that 
men of their ability had to waste their time in such a 
plant for such small wages, ete. 

Well, about three years ago a new chief took over 
the plant, and he at once gave the men to understand 
that the old order of doing things had passed and that 
a new régime was in force. In a short time the plant 
began to take on a new appearance. The dirt and grime 
disappeared, The steam from numerous 
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leaks stopped. The dripping of water from leaks in the 
water line ceased. The engines and turbines were given 
a coat of paint. The men themselves began to “pep” 
up and take a pride in the plant. Then the bosses sat 
up and began to take notice, for the plant looked as if 
someone lived there and was on the job. 

The new chief rigged up some home-made draft 
gages and gas collectors. He borrowed an Orsat and 
showed the boss the results of hand regulation of 
dampers and drafts. He made a statement of the cost 
of the things that he needed, what they would reason- 
ably save, and the boss got them for him. 

It wasn’t long before the boss began to bring visitors 
in and to boast a little about our plant. In three 
years this man reduced the labor of the plant from 16 
men to 12, reduced the coal consumption from 75 to 
52.6 tons per day (anthracite culm), made a reduction 
in oils and other materials and awakened a spirit among 
the men that is bringing better results. During all 
this time no man heard him say a word about his wages 
or about the company not getting him anything. He 
simply went ahead with what he had and showed them 
what he would do if he had other and better things. 
His wages at the start were $200 a month; now he is 
getting $250 and the end is not in sight. 

This shows, in my opinion, that the man that will 
take the things that he has to hand and show that he 
means business, and not hand out the alibi “if I had 
this I would or could do that” to the boss, if he will 
show the boss that he does not mean to waste his money 
on non-producing things, then nine times out of ten the 
boss will meet him half way, and he will certainly earn 
more than a brick-mason or a mail-carrier. 

Wilkesbarre, Pa. THOMAS M. STREET. 


Big Business—How To Keep It Beneficent 


With reference to the editorial in the April 13 issue 
entitled “Big Business—How to Keep It Beneficent,” 
the following comes to mind: What evidence is there to 
support the belief that big business is likely or inclined 
to be beneficent? A recent experience in Toledo was 
that three days after a large bakery merger took effect, 
the price of bread advanced 2c. a loaf, and this in face 
of the fact that flour declined some 40c. a barrel, sugar 
declined, and milk and wages remained the same. 

The idea that trusts represent a concentration of 
means and effort toward economical service to the pub- 
lic is open to serious question. There is a widespread 
belief that huge combinations can do things with 
greater efficiency than smaller concerns. If that were 
true, how could a small concern exist at all, whereas the 
fact is that many do exist and are doing well? I think 
that conclusion can be arrived at only by disregarding 
several important facts. 

In general, a concern has to be of a certain size be- 
fore economical production can be obtained, but that 
size is much less than that of a trust. For example, a 
bakery that reaches a size that requires the output of 
one continuous oven has little to gain in economical pro- 
duction and distribution by merely increasing the size. 

It has been frequently said that the smaller automo- 
bile concerns would either be gobbled up or wiped out 
by a few large companies, but still several small com- 
panies continue to prosper. Those of us who have done 
industrial engineering for them can readily see why 
that is. There are many small concerns making automo- 
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bile parts that are doing well indeed. An important 
point here is that those small concerns seem to originate 
many of the improvements of automobiles. It is quite 
a puzzle to many of these large concerns that they can 
often buy many parts, say forgings, cheaper than they 
can make them. The best 
those smaller concerns. 


ideas seem to come from 
It is simply a case where men 
who have opportunities for large rewards are compet- 
ing with other men who are in the employ of the larger 
concerns at more or less fixed salaries. 

It is generally accepted that public utilities as 
monopolies render better service than competing con- 
cerns. That appears to be true only for a limited time, 
for it seems that the charge for such service tends to 
rise to a competitive level, or to the level where people 
begin to do without it or use various substitutes—in 
other words, to the maximum the traffic will bear. <A 
recent instance is that of a gas concern in a city of 
about 100,000 population which obtained rate increases 
until it got the cost of gas to the point where the people 
began to use oil stoves and individual gas plants. 

Take the traction situation in a great many cities. 
I submit that this condition was brought about as a 
consequence of the granting of monopolistic franchises 
which engendered management policies based on the idea 
that no competition was possible, with the result that 
no research work toward giving better service at a 
lower cost was done. The blunders that characterized 
the management of these properties were the natural 
outcome of parsimonious salaries of those overworked 
individuals who were directly responsible. 

As a further consequence of the underpaid engineer- 
ing and management, the traction companies refused to 
recognize the automobile as a competitor until nearly 
too late for most of them. Now they want the automo- 
bile restricted by fiat laws, and one may see expensive 
lobbying in favor of gasoline taxes. 

My main point is that the idea of monopoly is in op- 
position to the process of creation and improvement. 

The creation of variants, then the selection of the 
best of those variants for the generation of more vari- 
ants, the selection of the best of those, and so on in- 
definitely. Monopolies kill variations and improve- 
ments. The reason they do not altogether kill progress 
is because they cannot be made absolute—variation 
and competition will exist in some form. 

Is this not the basic reason why large utility com- 
panies will buy several types of turbine units? Can 
there be one best steam turbine except for a short time? 
Could we get better units through a monopoly? 

There is good ground for faith that those manufac- 
turers who blindly shut down their own plants and buy 
central-station power when a large part of that power 
could be generated in their own plant much cheaper 
will, in the absence of monopoly, give way to those man- 
ufacturers who have done differently. With the con- 
tinual increases in rates granted by the various rate- 
making bodies, the isolated plant will stage a comeback. 
The one main thing that works against it now is that 
the central stations make special efforts to take care of 
that situation. It isa well-known fact that the real basis 
of rates to a large consumer is the cost at which that 
consumer can make his own power. The small consumer 
is the goat, and will continue to be until someone in- 
vents small power plants that will give him light and 
power at a lower cost than does the central station. 

Toledo, Ohio. J. R. BELKNAP. 
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New and Improved Equipment 











MeClave Chain-Grate Steker 
for Anthracite and 
Coke Breeze 


The McClave-Brooks Co., Scranton, 
Pa., has recently extended its line of 
combustion equipment by the addition 
of two types of chain-grate stokers, 
one of which is designed especially for 
anthracite and coke breeze and is illus- 
trated herewith, and the other for bitu- 
minous and lignite fuels. The latter 
will be illustrated in a later issue. 

The anthracite stoker is a combined 
forced- and natural-draft unit permit- 
ting natural-draft operation within the 
limits of the draft available and the 
use of forced draft for overload peaks 
and continuous over-ratings. Fig. 1 is 
a general view of the stoker, and Fig. 
2 shows the arrangement of the air 
compartments. 

The wind-hbox is placed along one side 
of the stoker, and the forced-draft 
dampers A and natural draft damper 
B, Fig. 2, are controlled from the side 
of the wind-box by the levers, as indi- 
cated at C, rig. 1. A feature of these 
contro's is the method of securing the 
levers in any desired position. This is 
accomplished by simply giving the 
handle about one-eighth of a turn. 

For removing the siftings from the 
bottom of the air compartments at in- 
tervals, a replaceable link chain as 
shown in Fig. 3 is provided. The 
sprockets at the wind-box end of the 
chain are keyed to a common. shaft 
which is driven by a small motor 
through a reduction gear D at the 
front of the stoker. The siftings are 
earried by the chain into an ash ejector 
in the bottom of the wind-box, which 
discharges them to the ashpit. 

For driving the stoker two types of 
drives are available. The ratchet drive 
shown in Fig. 1 is recommended for 
stokers of 60 sq.ft. of grate area or 
less where a more expensive type of 
drive would not be warranted. For the 
larger stoker a spur-gear drive, giving 
three different speeds, has been de- 
veloped. The different speeds are reg- 
ulated by two hand levers on the front 
side of the gear housing. The lever 
shifts a spiral clutch on the main driv- 
ing shaft in contact with clutches on 
the gears. <A _ special locking device 
allows only one speed change at a time. 
A safety attachment is provided on the 
main driving shaft as a_ protective 
measure for any part of the stoke 
while in operation. With the ratchet 
drive shown in Fig. 1, four speeds 
can be obtained by increasing or de- 
creasing the throw of the ratchet lever 
arm. A spring safety feature is incor- 
porated in the drive to absorb the strain 
and prevent the driving shaft from 
functioning should the stoker mech- 
anism become caught in any way. The 













































































Fig. 3—Sectional view showing sifting remover 











July 27, 1926 


driving lever is operated by an eccen- 
tric from a shaft below 
the floor, as_ best installation 
requirements. 

The hopper apron is raised and low- 
ered by means of a hand ratchet on 
the end of the stoker hopper, as at HF, 
Fig. 1. This affords quick access to the 


overhead or 
suits 
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Fig. 4—Fuel gate operating and grate 


adjustment mechanism 


fuel gate for the replacement of the 
tile brick or other repairs. 
The height of the coal gate, which 


slides vertically in guides bolted to the 
hopper sides, is regulated by means of 
the ratchet F and suitable gearing, as 
shown in Fig. 4, the indicator G being 
provided to show the number of inches 
the gate is open. The fire side of the 
fuel gate is lined with tile brick which 




















Fig. 5—Re gular and spl ocket links use d 


. eee 
on anthracite stoke) 


are held in place by cast-iron brackets, 
each brick being separately supported. 

Other features of the stoker are the 
employment of round bars in place of 
oval or special shapes and making the 
chain entirely of removable links, Fig. 


5. This obviates the necessity of car- 
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rying special repair links in stock, as 
each link is standard or uniform and 
any link can be replaced while the 
stoker is in operation, a specially de- 
signed jack being provided to facilitate 
this work. High- and _ low-pressure 
water backs for locating at the rear 
end of the stokers are also available. 


New Klipfel Vapor 
ry. 
rhermosiat 
A new vapor thermostat designated 
as Klipfel No. 48 has been announced 
by the Klipfel Manufacturing Co., of 
Chicago. Its principal use is the con- 
trol of hot-water tanks at any desired 
temperature between 140 and 180 deg. 


F., although it can be made for other 
temperature ranges required for the 
thermostatic regulation of dry kilns, 


gas-fired ovens, enameling ovens, cook- 
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New Klipfel No. 48 vapor thermostat 





ers, evaporators, vulcanizers, pasteuriz- 
ing machines and other applications re- 
quiring close temperature control, 

The only moving parts of this new 
device are a semi-balanced bevel-seated 
bronze inner valve and a metal bellows. 
Both are easily accessible should it be 
necessary to remove or replace them. 
Normally, the inner valve is held open 
by weighting on the lever arm. As the 
tank water or. gases 
rise above the prede- [ 
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5-in. and above, the bulbs are 24 in. 
long and have taper threaded bush- 


ings of 1j-in. pipe size. The valves are 
made globe pattern only. 


‘ > 
Cochrane Improved 
issinicences “en 
Pressure Filter 
An improved mechanical pressure 
filter on which the usual strainer heads 
and collecting manifolds have been 
eliminated and other changes have been 
made to give more uniform distribu- 
tion of the flow through the sand layer 


when filtering and better distribution 
of the flow in back-washing, has been 
brought out by the Cochrane Corp., 


Philadelphia, Pa. 
The body of the filter is partly eylin- 
drical and partly conical, as shown in 
the illustration, the eylindrical por- 
tion being occupied by the fine filter- 
ing sand. Underneath the layer of 
sand are two layers of eravel and 
beneath that a layer of pebbles. Em- 
bedded in the pebbles is an inverted 
cone sl from the apex of which the 
water is withdrawn. The water enters 
the filter at the top and passes down- 
ward through the filtering material, 
finally leaving through the pipe BP. 
By virtue of the design the velocity 
of the water through the fine 
much lower than through the coarser 
material, This feature tends to obviate 
the carrying over of fine particles of 
send even at high rates of back washing. 
The filter is regularly supplied with 
an orifice and differential pressure 
gage for measuring the rates of back- 
Washing. Where the back-wash con- 
nection is to a closed pipe, a sight glass 
is also connected around the orifice 
plate to enable the operator to deter- 
mine when the back-wash is complete. 
To facilitate the removal of the filter- 
ing’ material, should that become neces- 
sary, a door is provided on the bottom 
of the filter through which the complete 
filtering material ean be removed. 
Fresh filtering material is chare@ed in 
proper order through the tep manhole 
The illustration the general 
piping arrangement with bypass  con- 
nections, also an adjustable orifice 
valve Co and coagulant tank D 
nected in the water line to the 


sand is 


shows 


con- 


filter. 





termined temperature 
for which the weight- 
ing has been adjusted, 
the volatile fluid (her- 
metically sealed within 
the temperature sensi- 
tive bulb shown at the 
left in the = illustra- 
tion) boils, increasing 
the pressure in the all- 
metal bellows. The in- 
crease of pressure lifts 
the weighting and so 
closes the steam 
ply valve. 

This valve is avail- 
able in sizes of 3, 3, 1, 
13, 13 in. and continu- 
ing in steps of 3 in. up 
to 6 in. The bulbs are 
16 in. long, with taper 
threaded bushings 1-in. 


sup- 








Raw wate 











pipe size on all sizes up 
to 22-in, For sizes of 


— 


‘lew of filter and connections 
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Kight Hundred Pound Steam Carried 


NDER the enterprising manage- 

ment of M. Leopold Herry, its chief 
engineer, the Centrales Electriques des 
Flandres at Langerbrugge, near Ghent, 
Belgium, has put itself in the forefront 
of central-station practice by 
steam at the highest temperature yet 
commercially adopted in the world and 
at the highest pre for which or- 
dinary boilermaking methods are 
adequate. According to The Engineer, 
the Langerbrugge station now contains 
three boilers, capable of a normal 
aggregate output of 79,200 Ib. of steam 
per hour, working at a gage pressure of 
800 Ib. per sq.in. and at a temperature 
of 842 dee. F. The size of the instal- 
lation takes it out of the class of exper- 
iments, in the usual sense of the word, 
and testifies to an eneineering courage 
on the part of the engineer and the 
builders of the machinery, which ap- 
pears to have been abundantly justified 
by results. 


ssures 


FIFTEEN HUNDRED POUNDS 
CONSIDERED 


It was the first intention to adopt a 
pressure very considerably in excess of 
that eventually selected. Pressures up 
to as high as 1,500 Ib. per sq.in. were 
seriously discussed, and it was not any 
doubt of the practicability or the safety 
of such pressures which led to the final 
adoption of 800 Ib. The reason lay in 
the conditions of the station. The exist- 
ing plant was working with steam at a 
pressure of 285 Ib. and a temperature 
of 625 deg. F. It was very advisable 
that the new plant should exhaust into 
that range, thus contributing to the 
steam supply of the existing turbines, 
rather than using an independent tur- 
bine for the final expansion of the high- 
pressure steam. It followed, therefore, 
that the steam, after leaving the high- 
pressure turbine, should still carry a 
considerable amount of superheat, so as 
to approximate to the ranve conditions. 
The best way to secure that object was 
to work with the highest possible tem- 
perature in the first place and to choose 
such a pressure that a sufficient super- 
heat would still remain after the steam 
had been reduced by the first turbine to 
a pressure of 285 |b. 

These considerations indicated an 
initial pressure of 810 Ib, and an initial 


temperature of 826 deg. F., the latter 
being the highest steam temperature 
ever commercially used. Had a much 


higher initial pressure been chosen, the 
steam after expansion to the range 
pressure would have been insufficiently 
superheated or even wet, and it was the 
Wish to avoid the complications of re- 
heating. What wa: d 
to compound 


t | , In short, was 
the station, by adding a 
high-pressure plant suitable to work in 
conjunction with the existing plant. 

The high-pressure equipment consists 
of three boilers and a turbo-generator, 
together | 


with all the necessary auxil- 


using 


by Belgian Plant 


lary apparatus. The boilers are of the 
Babeock & Wilcox marine-type with 
chain-grate stokers and air heaters. No 
economizers are provided, as the feed 
water is heated to 384 deg. F. by steam 
before entering the boilers. 

The boiler drums, which are 8 ft. 6 in. 
internal diameter, are not of the hollow 
forged construction that has been 
adopted for high pressures in certain 
cases, but are built up of plates in the 
usual way. The shell is 1% in. thick and 
is strengthened with a plate of equal 
thickness where it is entered by the 
tubes. All the water tubes are 3 in. in 
diameter and 13 ft. long. The super- 
heater tubes are 13 in. in diameter and 


Co., Ltd., of Baden. The turbine is con- 
structed to take steam at the stop 
valve at a gage pressure of 710 lb. per 
sq.in. and at a temperature of 828 deg. 
F. It exhausts at a gage pressure of 
about 285 lb. into the main steam range 
of the station. The rated output of the 
plant under these conditions is 2,000 kva. 

There are two separate two-stage im- 
pulse turbines, working in series with 
each other, as regards the steam flow. 
and in parallel with each other mechan- 
ically. Each turbine consists of two 
single impulse wheels, having a mean 
blade diameter of 14} in., and running 
at 8,000 r.p.m. The turbines are over- 
hung on their shafts, thus avoiding the 








mz 











Twin high-pressure turbine 


are expanded into cylindrical headers. 
The water level in the drum is shown 
by a Burnett-Brearley indicator, which 
consists of a pointer actuated by the 
weight of a movable chamber. 
Immediately behind the boiler, and 
the full width of the latter, is an air 
heater of tubular type. The flue gases 
enter this at the top, pass down through 
a nest of straight tubes, 2} in. in diam- 
eter by 16 ft. long, and are then de- 
livered to the steel stack by the in- 
duced-draft fan. The air for the 
furnaces is circulated around the out- 
side of the tubes by means of. baffles 
and delivered under pressure by the 
foreced-draft fan to the stoker, which is 
of the compartment type that permits 


the air supply to any section of the 
grate to be independently regulated. 
Although only 7 ft. wide, a flat sus- 


pended type of arch has been adopted, 
as it gives uniform combustion condi- 
tions right across the grate. 

The turbo-generator to work with the 
new plant at Langerbrugge was de- 
signed and built by Brown, Boveri & 


difficulty of high-pressure packing, and 
they drive the alternator at a speed of 
1,500 r.p.m., by means of reduction 
gearing. Cast steel is used for the 
turbine casings, the wheels, blading and 
labyrinth packings being of special 
alloy steel. 

Steam from the boilers is admitted by 
the stop valve which stands apart from 
the turbine proper, shown in the 
illustration. Alongside the stop valve 
and working in the same casing is the 
governor valve, which is operated by an 
oil pressure relay under the control of 
the centrifugal governor. The only con- 
nections between the valve gear and 
the turbine are flexible pipes. Instead 
of single steam pipes being used, the 
connections are made by a number of 
“macaroni pipes,” as they are called in 
the station, working in parallel with 
each other and enclosed in a_ pipe 
casing. The idea is to secure perfect 
flexibility, so that no expansion of the 
steam pipes, or distortion due to tem- 
perature or pressure, can possibly affect 
the turbines or their gearing 


Q > 
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The Theory of Measurement. By Lucius 
Tuttle and John Satterly. Longmans, 
Green & Co., London and New York, 
1925.. Cloth: 54 x $4. in.s 333 
illustrated. Price, $4.50. 
This excellent work is devoted to the 

consideration of accuracy as applied to 

scientific measurements and = calcula- 
tions. Much elementary information is 
included in the opening chapters, so 
the the book should be intelligible and 
helpful even to those having limited 
mathematical training. While the book 
is characterized by showing in some 
places methods of attack and points of 
view not ordinarily met in this country, 
but common in England, it has the 
great advantage that the material is 
taken up in a practical commen-sense 
spirit, rather than as an opportunity for 
the display of mathematical fireworks. 

The subject of the occurrence and dis- 

tribution of errors is discussed and 

illustrated in a clear and practical way, 
and only 20 are given to the 
theory of least squares, which is devel- 


pages, 


pages 


oped without the presentation of the 
mathematical demonstrations with 
which books on this subject are usually 


filled, to the confusion of most readers 
who desire help in the conduct of their 
every-day work. 

The book is plainly 
classroom use, but 
why it should not 


designed for 
there is no reason 
prove equally helpful 
to the individual student, for the ex- 
planations given are very full, and 
assume no knowledge of mathematics 
beyond arithmetic and _ elementary 
algebra. 

The first few chapters on abridged 
arithmetic, methods of measurement, 
significant figures, logarithms and the 
slide rule, graphical representation and 
analysis, and similar elementary mat- 
ters, should prove very helpful to those 
who are entering upon work involving 
experimental observation and calcula- 
tion. The later chapters discuss the 
theory and distribution of errors in a 
delightfully simple manner, entirely un- 
obscured by the mathematical analysis 
so commonly associated with this sub- 
ject, and the illustrations are drawn 
from the field of mechanics and statis- 
tics in terms understandable to any 
intelligent person, and not, as is fre- 
quently the case in treatises on this 
subject, from the field of astronomy and 
surveying in terms understood only 
by specialists in those fields. 

The recommended to 
those interested in this sub- 
ject from a practical point of view. The 
reader who seeks mathematical theory 
will probably find the book rather un- 
satisfying. 


book is to be 


who are 


Surface Water Supply of Canada- 
Aretie and Western Hudson Bay Drain- 
age and Mississippi Drainage in Canada 
in Alberta, Saskatchewan, Manitoba and 
Western Ontario, Climatic Year 1922-238, 
Water Resource Paper No. 44,- Depart- 
ment of the Interior, Canada, Dominion 
Water Power Branch. Published by F. 
A, Acland, Ottawa, Canada, 


The Design of Gravity Circulation 
Water Heating Systems. By F. E. 
Giesecke, Ph. D., Professor of Archi- 
tectural Engineering and Director of 
the Engineering Experimental Sta- 
tion, University of Texas. Published 
by Heating & Ventilating Magazine 
Co., 1123 Broadway, New York City. 
Cloth; 6x9 in.; 74 pages; numerous 
diagrams and tables. Price, $3. 

This treatise is a revised and en- 
larged edition of a series of articles 
published in the Heating and Ventilat- 
ing Magazine. Its object is to explain 
and present a method of designing 
water-heating systems which is scien- 
tifically accurate and so simple that 
any intelligent engineer, who has care- 
fully studied the designs of the several 
systems outlined in this book, will be 
able to make satisfactory designs of 
any similar systems he may encounter 
in his practice. The six chapters cover 
the following subjects: Fundamental 
explanations, the elementary heating 
system, the one-pipe heating system, 
the two-pipe heating system, direct and 
reversed return, systems with overhead 
distribution. The directness and brevity 
of the book are among the features 
recommending it to those wishing to 
acquire the essentials with a minimum 
waste effort. Tables and diagrams in 
the back give the dimensions of stand- 
ard piping, pressures due to various 
heads of water at various temperatures, 
friction heads, ete. 

The Bulletin of the School of Mines 
& Metallurgy of the University of Mis- 
souri, for February, 1926, is devoted to 
Electrical Precipitation as Applied to 
Gas Streams. This compilation, pre- 
pared by H. R. Hanley, associate pro- 
fessor of metallurgy in the Missouri 
School of Mines and Metallurgy, is a 
comprehensive collection of quotations 
from numerous sources covering almost 
all aspects of electrical precipitation. 
The material is collected under a 
variety of special headings, without any 


particular logical connection, but the 
pamphlet, comprising 64 pages, with 


a number of illustrations, should prove 
very valuable to power-plant engineers 
that are interested in the subject of the 
removal of dust from gas streams. Pro- 
fessor Hanley has contributed a valu- 
able service to the industry in prepar- 
ing this painstaking compilation. 


Regulators for Generator Voltage 
Control is the title given to bulletin 
S. P. 1734, recently published by the 
Westinghouse Electric & Manufactur- 
ing Co., East Pittsburgh, Pa. This 


bulletin is not a catalog, but in reality 
a 55-page textbook, describing the 
operation of the various types of gen- 
erator automatic-voltage regulators 
built by that company. The problems 
in voltage regulation are also discussed. 


Headings under which the main sub- 
jects are considered are: Regulators 
for direct-current generators; vibrat- 
ing-type regulators for alternating- 


current generators; the application of 


direct-current generator regulators to 


‘been made available. 
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exciter service; compensation for volt- 
age drop and parallel operation of 
regulators; rheostatic-type automatic 
voltage regulators; extended’ broad- 
range regulators; special regulator 
operations, such as speed regulators, 
power-factor regulators. This book 
has been written by the company’s en- 
gineers and, among other data, contains 
information that has not previously 
For all who are 
voltage regulators, this 
found to be of valuable 


interested in 
book will be 
assistance. 


How to Make High-Pressure Trans- 
formers for Radio and Power Appar- 


atus. By Prof. F, E. Austin, pub- 
lished by the Webster Press, Han- 
over; N. HH: Cloth: 5x74 ine 77 


pages; 22 illustrations. 

This little book shows how to go 
about designing small transformers. 
The design for three different sizes of 
small transformers are worked out in 
detail. How the construction work is 
done, is clearly shown by illustrations. 
To those who are interested in building 
small transformers for experimental 
work, this book should be of assistance. 


Yallourn and the Associated Elec- 
tricity Schemes of Victoria, is the title 
of a 79-page booklet, by S. Edgar Bar- 
ratt, published recently by the Austra- 
lasian Electrical Time s, Melbourne, Vie- 
toria, Australia, the price of which is 
5 shillings. This publication gives a 
résume of the activities of the State 
Electricity Commission of Victoria from 
1919 to 1925; the mining of brown coal; 
Yallourn power station; design and 
construction of a 132,000-volt trans- 
mission line 104 miles long; the Yalla- 
ville switching station; the Newport 
power station; distribution in metro 
politan and country districts; briquet- 
ting; and hydro-electric power genera- 
tion. The Yallourn plant has been laid 
out for an ultimate capacity of 150,000 
kw. and has 62,500 kw. installed. The 
fuel burned is brown coal containing 
48 per cent moisture. Drawings and 
other data are presented which give a 
good description of this installation and 
its engineering features. 


Price, $1.25. 


Effect of Surface Materials on Steel 
Welding Rods—Chicago Steel & Wire 
Company, 108rd St. and Torrence Ave. 
This is only incidentally a catalog of 
rods for gas and electric welding. Two- 
thirds of the space is devoted to a 
scientific discussion of the principles 
underlying successful welding so far as 
the composition, physical conditions and 
surface of the welding wire are con- 
cerned. Particular attention is given 
to the effect of various factors on are 
stability. The booklet is prepared by 
the company’s research department on 
fusion welding. 

Can We Compete Abroad? By C. C. 
Martin. Published by the National 
Trade Council, India House, New York 


City, “as a contribution to the literature 


of American foreign trade.” Paper; 
155 pages. Price, 25 cents. A_ brief 
account of modern American achieve- 
ment in foreign commerce, giving 
records of American trade advance 
abroad since the old clipper days. Ina 


clear and very readable style the author 
presents testimony from fact carefully 
investigated and correlated, 


‘ 
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Alabama Power Co. Resumes 
Use of Wilson Dam 


An agreement under which the Ala- 
bama Power Co. will immediately renew 
its purchase of hydro-electric power 
generated at the Wilson Dam, Muscle 
Shoals, Ala., was signed July 15, at 
Washington, D. C., by representatives 
of the company and army engineers. 

Under the new arrangement which 


was effective immediately and extends 
until Dec. 6 when Congress will recon- 
vene, the power company will pay a 
slightly increased rate for the Wilson 
Dam power. 


is described as mutu- 
ally advantageous to the purchaser and 
government interests, 


The agreement 


TYLER PLAN IMPRACTICABLE 

It was worked out in conferences 
which have been progressing between 
the engineers and power company rep- 
resentatives since the company recently 
refused to continue taking power gen- 
erated by the dam units under the 
scheme recommended by Major Tyler, 
engineer officer in charge of Muscle 
Shoals. Major Tyler’s plan was de- 
clared impracticable by the power com- 
pany operators, not only because it im- 
posed increased rates, but compelled the 
power company Management to operate 


the steam power plant in conjunction 
with the hydro-electric plant regard- 
less of certain economic factors. 


These difficulties were ironed out by 
the conferees and the working arrange- 
ment set up is said to be satisfactory 
to all concerned. 


STEADY OUTPUT ASSURED 

The power company officials are to be 
well satisfied with the new contract. 
They pointed out that the previous ar- 
rangement ran on a day to day basis 
only and was subject to cancellation at 
any time, whereas, the new agreement 
assures a continuous product 
from the dam until congress reconvenes 


them of 


and again takes up the questions of dis- 
posing of the Muscle Shoals properties. 

Consummation of this agreement al- 
lowed the immediate resumption of the 
export of 20,000 kw. to the Carolinas. 
This delivery of power had been cut off 
since July 3. It also puts the Alabama 
Power Co. in a position to greatly in- 
crease its exports of power both to the 
Northeast and to its interconnected sys- 
tem in Mississippi. While the line ca- 
pacity from Muscle Shoals is limited to 


85,000 kw., an additional 80,000 kw. 
can be developed at the Gorgas and 
Gadsden steam plants in ease there 


should be a demand for more power. 
Under the present arrangement little 
use is likely to be made of the Sheffield 
team plant. It would be used only in 
the case of very low water or generator 
trouble. The generators at the dam 
are still under Rewinding has 
been necessary on certain of the units. 


test. 


New York Power Groups 
May Merge Plants 


A petition for acquisition of the Syra- 
cuse Lighting Co., the Seneca River 
Power Co., of Baldwinsville, and the 
Mexico Electric Co. of Mexico, was rep- 
resented to the Public Service Commis- 
sion July 16 by the Mohawk-Hudson 
Power Co. of Albany, N. Y. 

The companies for which permission 
to purchase was requested have an esti- 
mated total valuation of nearly $30,- 
000,000. 

Charles S. Ruffner, of Albany, presi- 
dent of the Mohawk-Hudson Co., said 
that if the Public Service Commission 
grants permission, stock of the Mohawk- 
Hudson Co. will be exchanged for the 
specified stock of the other companies 
in order to acquire partial or complete 
control. 


ADJOURNMENT ASKED 


While no objections were’ voiced 
against the Mohawk-Hudson Co. plan, 
Fred D, Corey, president of the Niag- 
ara, Lockport & Ontario Power Co., of 
3uffalo, asked the commission to ad- 
journ the case two weeks, in order to 
give his company time to study the 
petition. 

Mr. Corey would not say his com- 
pany was opposed to the petition, but 
explained that the Niagara concern op- 
erates in the Syracuse territory. The 
commission, however, received  testi- 


mony from President Ruffner, of the 
Mohawk-Hudson concern, on his pe- 
tition. 


The proposition, it is reported, re- 
quires granting of a petition for the 
formation of a financing corporation by 
the Mohawk-Hudson, to be known as 
the Syracuse Securities Corp. and tak- 
ing over the common stock of the Syra- 
cuse Lighting Co. valued at $4,834,600. 


In the case of the Seneca River 
Power and the Mexico Electric con- 
cerns, the transaction is proposed to 
be an outright one between the Mo- 


hawk-Hudson Co. and the owners of the 
smaller power enterprises, which, it 
was said, are owned by the United 
Gas Co., of Philadelphia, 


Army Engineers Survey Cost 
of Tennessee River Power 
Estimates totaling $159,000,000 are 

given for development of potential 

water power resources in a_ portion 
of the Tennessee River basin, a partial 


report on which is about to be pub- 
lished and distributed as a govern- 
ment document. The examinations on 


which the data are based and which the 
report covers are being made by De- 
partment of War engineers. The docu- 
ment constitutes a progress report on 
a comprehensive survey of the Tennes- 
River and tributaries in the 
interest of a maximum development 


see its 


of the water resources of that basin. 
Bearing also on interstate navigation, 
it pictures the power possibilities of 


sites in one of the largest of the 
country’s drainage areas. 

The magnitude and value of the 
various power possibilities in this basin, 
the report says, vary between wide 
limits. “At Muscle Shoals,” it ex- 


plains, “is a feasible project justifying 
a total installation of at least 840,000 
hp., while at the other extreme could 
be found many brooks and _ rivulets 
where perhaps one or two horsepower 
only could be economically installed.” 

The report gives a preliminary esti- 
mate of the undeveloped hydro-electric 
power possibilities of that part of the 
Tennessee basin covered by the survey 
of the War Department engineers up 
to April 15, 1926. The estimate is 
based on data assembled by the sur- 
vey and also on estimates made by 
private power companies. No estimate 
is yet made by the army engineers of 
the French Broad and Holston and 
their tributaries, or of other smaller 
streams, 


Electrical Workers Study 
Power Problems 


The International Brotherhood of 
Electrical Workers opened a two-weeks’ 
institute on giant power July 19 at the 
Brookwood Labor College, Katonah, 
N. Y. The object of the institute will 
be to study problems of superpower, 
such as water-power resources, coal, 
public ownership vs. monopoly owner- 
ship, technical developments in elec- 
trical power and the significance of 
superpower to organized labor. 

Dr. Arthur W. Calhoun, instructor in 
economics at the Labor College, will be 
in charge of general discussions. Out- 
side speakers will include: Senator 
George W. Norris of Nebraska, Walter 
N. Polakov, consulting engineer; C. M. 
Ripley, publicity representative of the 


General Electric Co.; Captain J. K. 
Robinson, U. S. N., in charge of con- 
struction work at the Brooklyn Navy 


Yard; Morris L. Cooke, Chairman of the 
Pennsylvania Power Commission, and 
James A. Hamilton, Industrial Commis- 
sioner of the New York State Depart- 
ment of Labor. 


Pacific Power & Light Co. 
Suffers Fire Loss 


The storage warehouse of the Pacific 
Power & Light Co. at Kennewick, 
Wash., was recently destroyed by fire, 
with a loss estimated at over $100,000. 
Supplies for the entire system from 
Lewistown, Idaho, to Astoria, Ore., 
were burned. It is thought that the 


fire started from sparks from a switch 
engine. 

No serious injury 
reported. 


has as yet been 
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Dr. Millikan Receives Medal 
at A.S.M.E. Banquet 


One of the important features of the 
A.S.M.E. spring meeting at San Fran- 
cisco took place at the banquet Wednes- 
day evening, June 30, when Dr. Robert 
A. Millikan, executive head of the Cali- 
fornia Institute of Technology, was 
presented with the A.S.M.E. Medal. 

This award was made to Doctor Mil- 
likan by the society on account of his 
unusual contributions to science and to 
engineering. He has been well known 
as a physicist for more than thirty 
years and since his graduation from 
Oberlin in 1891 has pursued his re- 
searches vigorously and with most 
fruitful results. At the same time he 
has been author or joint author of at 
least nine books which are familiar to 
every student of physics. 


DISCOVERIES OF PRACTICAL VALUE 


While following such apparently ab- 
stract researches as the isolating and 
measurement of the electron and the 
extension of the ultra-violet spectrum, 
Doctor Millikan’s discoveries have at 
the same time been of tremendous prac- 
tical value. His researches upon the 
electron theory have been of great 
benefit in the perfecting of both wire 
and radio communication. His study 
of the photo-electric effect has brought 
about commercial transmission of pic- 
tures by wire. His experiment in the 
realm of high vacuum together with 
those upon the electron theory have 
resulted in the modern power rectifiers 
used in wireless and apparently destined 
to play a large part in power trans- 
mission. 

These are but a few of the reasons 
why Secretary Hoover, in his address 
before the A.S.M.E. last December com- 
pared Millikan of today with Faraday 
of yesterday as the outstanding ex- 
ample of the pure scientist who is of 
untold benefit to practical engineering 


SPEAKS ON DYNAMIC LAWS 


William F. Durand, past president, 
made the presentation address, in which 
he outlined the scientist’s achievements. 
Following introductory remarks — by 
Warren H. McBryde, chairman of the 
San Francisco section, Dr. Millikan ad- 
dressed the meeting on atomic me- 
chanics. In the first part of his address 
the medalist visualized the modern 
Samson, seeking to destroy the temple 
of modern civilization. This destructive 
Samson would find the supporting pil- 
lar in the field of modern science, which, 
if swept from beneath, would remove 
the sustaining element of modern life. 

M. E. ENGINEER’S HERITAGE 

In science, however, he said, the rep- 
resentative group of ideas underlying 
present civilization are not to be found 
in medicine, electricity or chemistry, 
but in the dynamic laws of Newton and 
Galileo. Newton formulated the laws 
based on the experiments of Galileo, 
which make possible this new era of 
machinery. The application of these 
laws made first to terrestrial mechanics 
about a century and a half ago only 
within the last century has been made 
to machine design and construction, and 
in them we have the heritage of the 
mechanical engineer. 


POWER 


Dr. Millikan then traced the tremen- 
dous advances in the technique of engi- 
neering and science during the past 
twenty-five years. He stated that the 
laws of conservation of chemical ele- 
ments, conservation of mass and of 
energy, and the laws of motion and of 
electrodynamics, which were recorded 
as fixed and immutable in 1900, could 
not now be applied to their entirety. 
The tendency to generalize too far from 
the facts on which these laws were 
based had made them, he said, useless 
as guides to scientific technique. He 














Dr. Robert A. Millikan 


explained how in his work of isolating 
and measuring the electron, for which 
he was awarded the Nobel prize, even 
the laws of Newton were not applicable; 
but that the facts and observations on 
which these laws were based are as 
true today as they were when Newton 
stated them. 

Dr. Millikan’s address, delivered with 
the intensity of the enthusiast in science, 
held his hearers spellbound for nearly 
an hour. 


Rochester Generating Unit 
Increase Under Way 

Word was received recently by the 
Rochester Gas & _ Electric Corp., 
Rochester, N. Y., that materials for the 
rebuilding of a 25-cycle 10,000 hp. 
turbo-generating unit at Station No. 3, 
at Brown’s race, have been shipped by 
the General Electric Co. 

When the generating unit is re- 
modeled it will have a_ production 
capacity of 15,000 hp. and will work 
more economically than it did under the 
old model. It is expected that the work 
will be finished in September in time for 
the increased fall demand for power. 
When this machine is completed, nearly 
100,000 hp. can be generated at Station 
No. Se 

Plans are being made for improve- 
ments to the powdered fuel burners and 
the automatic stokers in the boiler 
room at the same station. Additional 
power is being made to take care of 
any failure of the Genesee River to 
provide sufficient power for electric 
generation, which would happen in case 
of dry weather or accident to hydro- 
generation system. 
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Many Nations to Contribute 
at World Power Congress 


Final plans for the World Power Con- 
ference to be held this summer at Basle, 
Switzerland, of which an announcement 
has previously been published, are now 
complete. The sessions will continue 
from Aug. 31 to Sept. 8 instead of to 
September 12, as at first was stated. 

Up to the present 31 countries have 
signified their intention of participating. 
These are: Belgium, Brazil, Canada, 
Colombia, Denmark, Germany, France, 
Greece, the Gold Coast, Great Britain, 
Holland, the Dutch East Indies, Italy, 
Japan, Jugoslavia, Lettland, Lithuania, 
Luxumburg, Mexico, New Zealand, 
Norway, Austria, Palestine, Poland, 
Rumania, Sweden, Switzerland, Spain, 
Czechoslovakia, Hungary and _— the 
United States. In all, 65 reports have 
been received. Too much space would 
be needed to enter into details. A com- 
plete listing of the American papers, 
however, was published in Power, in the 
issue of June 29. At the close of the 
conference a complete report will be 
printed. 


ORDER OF PROCEEDINGS 


Tuesday, Aug. 81, and Wednesday, 
Sept. 1, will be given over to the re- 
ports on utilization of hydraulic power 
and inland navigation. Sept. 2 and 3 
will be taken up with discussions on 
railway electrification and electricity in 
agriculture. On the two following days 
a special train provided by the Swiss 
government will take the members to 
the Gotthard to inspect the electrifiea- 
tion work. Papers and reports on 
hydro-electric and thermal power and 
power exchange between countries will 
occupy Sept. 6 and 7. The closing 
meeting will be held the following day. 

Printed copies of the various papers 
and reports in English, French, Italian 
and German will be available at the 
meetings. The papers furnished by the 
different nations, as well as an abstrac’ 
of the discussions, will be published 
under the title, “Berichtersttung uber 
die Baseler Sondertagung der Welt- 
kraftkonferenz 1926.” 

Participation in the conference is con- 
ditioned upon the holding of a card 
priced at 70 Swiss franes, approval by 
the president of the Swiss National 
Committee, and compliance with the 
rules governing the sessions. 
AMERICAN DELEGATES 


The American delegates who will 
attend are as follows: O. C. Merrill, 
general chairman, American Commit- 
tee; Oliver F. Allen, International Gen- 
eral Electric Co., Paris; Dr. Harry E. 
Clifford, Gordon McKay Professor of 
Electrical Engineering, Harvard Uni- 
versity; Hugh L. Cooper, consulting 
engineer, New York City; Dr. A. E. 
Kennelly, professor of electrical engi- 
neering, Harvard University; John W. 
Lieb, vice-president, New York Edison 
Co., member of the Executive Commit- 
tee, American Committee; Louis Mar- 
burg, Marburg Brothers, Inc., New 
York City; George A. Orrok, consulting 
engineer, New York City; David B. 
Zushmore, member of the Executive 
Committee, American Committee, and 
O. G. Thurlow, chief engineer, Alabama 
Power Co. 
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New Pumping Station for 
St. Louis 


On the Missouri 
Bend, about eight miles above St. 
Charles, Mo., is the location of the new 
pumping station for St. Louis. Con- 
struction on the river control work, 
reservoir and filter plant has been in 
progress for some time, and develop- 
ment is now reaching the point where 
the station equipment is being con- 
sidered. 


As an 


fiver at Howard 


initial installation there 
to be four Heine water-tube, cross- 
drum boilers, furnished with Sewall 
baffling, each to contain 6,500 sq.ft. of 
steam-making surface. The boilers are 
being designed for 400 lb. pressure, but 
will be operated at 325 lb. gage. They 
will be equipped with Foster radiant 
and convection superheaters, designed 
to give 225 deg. FI. of superheat at 
norma! boiler rating and for the first 
time in a water pumping station, there 
will be air preheaters that will raise 
the temperature of the combustion air 
to 380 deg. F. The preheaters will be 
of the Ljungstrom type. Provision 
has been made for two of these units 
and probably the other two will go in 
before the plant is in operation. 

Stokers will be of the forced-draft, 
chain-grate type, capable of burning a 
maximum of 50 Ib. of coal per hour per 
square foot of grate, the fuel being 
Illinois sereenings, having 10,300 
B.t.u. per lb. and 16 per cent ash. 

In the pumproom,  turbine-driven 
centrifugal units are to be used. There 
will be two 40-million gallon pumps op- 
erating under a head of approximately 
360 ft., and three low-service or raw- 
water pumps, two having a normal 
capacity of 50 million gallons in 24 
hours and one a capacity of 100 mil- 
lion gallons when operating against an 
average head of 34 ft. 

For the present, one traveling screen 
having a capacity of 100 million 
lons at low-water elevation, will 
installed. There will be two 250-kw. 
noncondensing turbine-driven  gen- 
erating units with the necessary switch- 
board, and the will be served 
by three overhead cranes, one having 
a capacity of 380 tons with a span of 
75 ft., another of 30 tons capacity with 
a 90-ft. span, and the third a five-ton 
crane with a span of 25 ft. The 
cranes will be operated by three-phase 


are 


gal- 


be 


station 


140-volt alternating current. This, in 
brief, is the major equipment form- 
ing the initial ingtallation of what 


eventually will be the leading pumping 
station for the city. 


Westinghouse to Supply Big 
Waterwheel Generators 


California Edison Co. 
with the Westinghouse 
Electric & Manufacturing Co. 
for what is stated will the largest 
horizontal waterwheel g@enerators ever 
built, consisting of two 45,000 kva. 
units. These generators set a record 
for size, the next largest ordered being 
for 33,000 kva. capacity and another 
for 28,000 kva. 

The two 45,000 kva. horizontal water- 
wheel generators will be totally in- 
closed and will have direct connected 


The Southern 
has placed 
orders 


be 
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exciters and the usual accessories. 
Their total weight will be about 600,000 
Ib. each, the overall width and height 
being respectively 25 ft. and 23 ft. The 
leneth of the generator itself will be 
about 14 feet. 


To Study Columbia Water 
Power Possibilities 

An organization meeting of the Col- 
ulltbia River Commission was held in 
Spokane, July 12. Dr. Elwood Mead, 
commissioner of Reclamation, was elec- 
ted chairman. Dr. Mead represents the 
Secretary of the Interior on the board. 

An act of passed at the 
recent session provides that the Secre- 
tary of the Interior may co-operate with 
the states of Washington, Idaho, Ore- 
gon and Montana, in the allocation of 
the waters of the Columbia river. 

One of the purposes of the study is to 
determine the amount of water supply 
necessary for the Columbia basin irri- 
gation project. The Board will under- 
take economic and other investigations, 
including the power possibilities of the 
stream. Another object is to report on 
the type of district organization best 
suited to handle the reclamation project. 


Congress 


Electrification in Sight for 
Northern Ireland 


The commission appointed by the 
government of Northern Ireland to in- 
vestigate the possibilities of electrical 
development recently submitted a_re- 
port in which it advocated the develop- 
ment of electrical supply in that part 
of Ireland, according to advices to the 
Department of Commerce from Vice- 
Consul Russell M. Brooks, Belfast, 
Ireland. 

The report stated that the 
suitable centers to be included in any 
initial development scheme were Lis- 
burn, Portadown, Armagh, Dungannon, 
Magherafelt, Ballymera, Antrim and 
Belfast. The subject of railway elec- 
trification was discussed but found to 
be undesirable at the present time. Ad- 
ditional powers were recommended for 
the Electricity Commissioners, and the 
appointment of a public board to super- 
vise construction was suggested. 


most 


North Dakota to Get Two 
More Power Plants 


More than $1,000,000 is being spent 
in North Dakota this year in the con- 
truction of electric power lines and 
plants, an estimate by the state railroad 
board shows. 

The Otter Tail Power Co., which has 
been expanding its holdings at a rapid 
rate, leads the field with a 2,000 kw. 
power plant to be erected at Washburn 
and 270 miles of distribution lines. 
Water for condensing purposes will be 
taken from the Missour! River, 
nite coal for the boilers will be 
from near-by mies, 

The Hughes (4 
a modern 


and lig- 
obtained 


lso 


al 


is constructing 


pewer station at Beulah, 
which will obtain coal from near-by 
mines. Both the Oiter Tail and Hughes 
power plants will supply current. to 


huge webs of power lines which rapidly 
are being extended by 


the respective 
companies, 
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Ontario Power Report Claims 
Fat Year 

One of the most successful years in 
the history of the Ontario Hydro-Elec- 
tric Commission is repgrted for last 
year in the annual report just issued. 
Distributing a load of 867,443 hp. and 
receiving a revenue of $18,002,148 from 
its municipal and other customers, the 
commission has been able to meet all 
its expenses, and has transferred the 
sum of $3,716,883 to a renewal sinking’ 
fund, and then achieved a clear sur- 
plus of $437,848. The total investment 
in the hydro-electric undertaking is 
given as $276,720,073. 


Permits for Cumberland 
Projects Sought 

Robert S. Gordon, of Louisville, Ky., 
has applied to the Federal Power Com- 
mission for a preliminary permit cover- 
ing the proposed development of power 
at Lock No. 9 and Lock No. 12 on the 
Cumberland River in Jackson and Clay 
Counties, Tenn. As these dams _ flood 
out at times, the projects have no pri- 
mary power. It is proposed to install 
equipment sufficient to develop 10,000 
kw. at each site. Eventually this is to 
be increased to 13,000 kw. These plants 
are to be interconnected with those of 
the Kentucky Hydro-Electric Co. 


New Jersey Unit Opened by 
Western Electric 

A group of six-story buildings, form- 

ing another nit of the Kearny works 

of the Western Electric Co. on its sixty- 

acre tract in Central Avenue off Lincola 


Highway, Kearny, New Jersey, went 
into operation June 24. R. C€. Dodd, 
works manager, turned on the power 


which started a battery of several hun- 
dred cable-winding machines in cpera- 
tion on the lower floors. 

The company plans ultimately to 
make the Kearny works a replica of its 
Hawthorne works near Chicago, which 
is said to be the largest in the world. 


Central Stations Show Big 
™ a . 
Coal Saving 
Greater efficiency in the central sta- 
tions of the electrical industry has re- 
sulted in a reduction of 
tion from 3.2 Ib. in 
kw.-hr, in 
cent in the amount of 
unit of power generated. 


coal consump- 
1919 to 2.1 Ib. per 
aecrease of 34 per 


used per 


1925, a 


7 
coat 

















Oberlin Smith, formerly president of 
the American Society of Mechanical 
Engineers and known throughout this 
country and Europe as an inventor and 
machinery manufacturer, died early 
July 19 at his home, Lochwold, near 
Bridgeton, N. J., in the eighty-sixth 
year of his age. He was stricken with 
heart trouble July 15. One of the most 
prolific and versatile his 
generation in the mechanical  fieid, 
Oberlin Smith, at the age of twentv- 
three, established a 


inventors of 


machine shop at 











July 27, 1926 


3ridgeton, which in 1877 he enlarged 
into the Ferracute Machine Co. Of 
this corporation he was president and 
mechanical director for the remainder 
of his life. 

He produced a great variety of ma- 
chines, including his own numerous 
inventions, making a_ specialty of 
presses and dies for working metals. 
Of such machines he designed and man- 
ufactured more than five hundred dif- 
ferent types for as any different uses, 
many of them being for the United 
States government and others for the 
Ford automobile works. 

He obtained on his own inventions 
more than fifty patents, eight of them 
being for cutting, punching, drawing 
and coining presses, three for drilling 
machines, ten for looms, two for solder- 
ing machines, two for aérating devices 
and others for dump carts, pill com- 
pressors, keyless locks, wire gages, 
drink mixers, egg boilers, spring cot- 
ters, speed indicators and other con- 
trivances. He also filed a caveat on a 
magneto-electric phonograph in 1883, 
but was debarred from obtaining a 
patent by the publicity which he had 
given to his invention. 

The funeral services, held July 21, 
conducted in the Smith home in Bridge- 
ton, were brief. The Rev. A. B. Col- 
lins, of the First Presbyterian Church 
of Bridgeton, officiated. He spoke 
briefly of the accomplishment of Ober- 
lin Smith and said his name and works 
would never fade. 

The American Society of Mechanical 
Engineers was represented at the serv- 
ices by two past presidents, Fred J. 
Miller and Morris L. Cooke, both of 
New York. Three members of the soci- 
ety, Henry A. Janvier, Wilbur E. Smith 
and A. C. McCutcheon, all of Bridgeton, 
were in attendance at the funeral. 
Burial was in Broad Street Cemetery. 








Personal Mention 

















Edward D. Bottsford has terminated 
his association with Cass Gilbert, Inc., 
New York City, as designer of mechan- 
ical equipment and has entered a new 
field as executive in charge of the pro- 
motion of heat-utilization devices for the 
Interstate Corporation, Passaic, N. J. 

Charles J. Murray has recently re- 
signed from staff of The Linde Atr 
Products Co., to become associated with 
the Oklahoma Contracting Co. He is 
now organizing a new division of that 


concern to engage exclusively in ox- 
welded pipe-line construction. During 


his association with the Linde Air Prod- 
ucts Co., Mr. Murray specialized in this 
class of work and has studied the con- 
struction problems connected with a 
large number of notable trunk line pro- 
jects. 








| Business Notes | 


a 


The Beaver-Portland Cement Co. won 
in a competitive bidding contest for the 
purchase of the municipal electric plant 
at Gold Hill, Ore. This company offered 
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$22,600 for the plant with an option to 
buy in five years. 


D. LC. Braine resigned as president of 
the K-B. Pulverizer Co. of New York 
City, July 10. 


The Triple E Co., is a new incorpora- 
tion in Aberdeen, Wash., capitalized for 
$30,000 with the following officers: 





Coming Conventions 


Association of 
Compunies. 


Edison 
Chateau 


Illuminating 
Frontenac, 


Quebec, Sept. 27-Oct. 1 Pr. & 
Millar, 80th St, and Kast End Ave., 
New York, 


Empire State Gas and Electrie Asso- 
ciation, Lake Placid Club, N. Y., 
Sept. 30-Oct. 1. C. H. B. Chapin, 
Grand Central Terminal, New York. 

National Association of 
Engineers. EF. W. Raven, 417 
South Dearborn St., Chicago, Ill 
Convention at Atlantic City, begins 
Sept. 14. Erroneously announced 

Sept. 6-11. Annual conventions 

and exhibitions of state associations 

are scheduled for the following 
dates: New York State Association. 

Wilmer T. Meinzer, 3626-215 Place, 

Bayside, Long Island, N. Y. Post- 

poned from June 11 to 12, at Troy, 


Stationary 


as 


rs . to Sept. 12-15 at Atlantic 
City, N. J. Wisconsin State Asso- 
ciation. R. L. Scott, Eau Claire, 
Wis. Convention at Milwaukee, 
Aug, 3-6: Minnesota State Associa- 


tion, (. A. Nelson, S00 22nd Ave 
N IX. Minneapolis, Minn. Con- 
vention at Rochester, Minn., Aug 
4-6; New Jersey State  Associ- 
ation, S. G. Dalrymple, 111 Hutton 
St., Jersey City, Convention at 
Atlantic City, Sept. 12; Pennsyl- 
Vania State Association, Krank J. 


McCarron, 38647 North 
Philadelphia, Convention at 
delphia, Sept. 12-138. 

Universal Craftsmen Council of Engi- 
neers. 24th convention and exhibit 
Milwaukee Auditorium, Milwaukee, 
Aug. 3-7. 


lith St., 
Vhila- 
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treatment and blow-down on steam 
quality. A section describes the appli- 
eation of the Tracyfier Gas and Vapor 
Scrubber. 


Rotary Dryers—Ruggles-Coles Divi- 
sion, Hardinge Co., Ine., York, Pa. 
Catalog 16A recently issued deseribes 
and illustrates the various types of 
Ruggles-Coles Rotary Dryers designed 
to dry coal and other materials. 


De Laval Pumps for Cleveland is a 
new publication booklet issued by the 
De Laval Steam Turbine Co., of Tren- 
ton, N. J. This is a study of the heat 
balance involved in the selection of 
prime movers for driving the pumps at 
Fairmount Pumping Station, Cleveland. 














Fuel Prices —_ 

















P. A. Bertrand, president; S. P. Phillips, 
vice-president, and Frank Thomas, sec- 
retary-treasurer. The new concern will 
engage in electrical engineering proj- 
ects, and their plans include an expan- 
sion program as business justifies. 


The William Hamilton, Ltd., of Peter- 
boro, Ont., manufacturers of pulp mill 
machinery and hydraulic power plant 
equipment, have been awarded a con- 
tract for the first new grinder unit for 
the Spanish River Pulp & Paper Mills 
at Marie, Ont., consisting of five 27-in. 
type “S” Leffel turbines, developing 
1,200 hp. under 16 ft. head. The con- 
tract is reported to be the largest one 
for wheels ever let in Canada, 








Trade Catalogs 














Steam Purification — Andrews-Brad- 


shaw Co., Pittsburgh, Pa. This is a 
48-page illustrated catalog on the 
Tracyfier, Tracy Steam Purifier and 


Tracyfier Gas and Vapor Scrubber. It 
covers the necessity for cleaning steam 
and the benefits to be derived from the 
use of steam that is entirely free from 
boiler water or dust. The construction 
of the Tracyfier is clearly shown and its 
principles of operation are carefully 
outlined. The catalog includes a dis- 
cussion of the effect of boiler water 


COAL 


The following table shows the trend 


of the spot steam market in various 
coals, f.o.b. mines; mine run except 
Pittsburgh gas slack: 
Bituminous Market July 19 

yet Tons Quoting 1926 
Pool 1 - New York... $2. 50 $2.75 
Smokeless... ee a a 1.63 
Cleartield, .. Boston 1.65@ 1,90 
Somerset. Boston as 1.75 2.00 
Kanawha Columbus..... 1. 400 1.75 
Hoeking ae Columbus..... 1.400 1,75 
Pittsburgh. .... Pittsbureh 1.60 1.90 
Pittsburgh gas 

slack Pittsburgh 1.20@ 1.30 
Franklin, Ul Chicago 2.25@. 2.50 
Central, Ill... Chiengo 2.00%: 2 25 
Ind. 4th Vein. Chicago 2.100 2.25 
West Ky Louisville, , 1.10ce 1.40 
5. f. Ky. Louisville... ..... 1.30 1.65 
Big Seam Birmingham,,... 1.75@ 2.25 
Anthracite 
Gross Tons 
Buckwheat No.l. New York.... 1.50@) 3,50 
Buckwheat No. ft. Philadelphia... 1.85@ 2.75 


Birdseye. New York.. 


15 2. 


FUEL OIL 
New York—July 22, 


car lots; 28@34 deg. 


light oil, tank- 


Baume, 6e. per 

gal.; 36@40 deg., 64c. per gal. f.o.b. 
Bayonne, N. J. 

St. Louis—July 6, tank-car lots, 


f.o.b. St. Louis; 24@26 deg., 
bbl.; 26@28 deg., $2.00 per bbl.; 28@ 
$2.05 per bbl.; 80@382 deg., 
$2.00 per bbl.; 32@36 deg., gas oil, 5.8¢. 
per gal.; 388@40 deg., 6.5 per gal. 


$1.95 per 


30 Jeg., 


Pittsburgh—July 19, f.o.b. local re- 
finery; 30@34 deg., fuel oil, 5c. per 
eal.; 36@40 dee., fuel oil 64c. per gal. 


Dallas—July 


17, f.o.b. local refinery 
26@30 dee., 


$1.75 per bbl. 


Philadelphia—July 8, 27@30 deg., 
$2.623@$2.6813 per bbl.; 18@22 deg., 


$1.98@$1.99; 
per bbl. 


13@19 deg., $1.70@$1.76 


Cincinnati—July 20, tank-car lots 
f.o.b. local refinery, 24@26 deg., Baume, 
6le. per gal.; 26@30 deg., 68c. per gal.; 
30@32 deg., Te. per gal. 


Chicago—July 12, tank-car lots f.o.b. 
Oklahoma, freight to Chicago, 92c. per 
bbl.; 24@26 deg., $1.20 per bbl.; 26@30 
deg., $1.30; 30@32 deg., $1.40. 


Boston—July 19, tank-car lots, f.o.b. 
12@14 deg. Baumé 4c. per. gal.; 
280032 dee., 5.9¢. per gal. 
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Plant Construction 














Yosemite ! 
P’, Mason, Pureh Agt., 
Dldgy., plains to 4 





Calil., Fresno 
Cement Co., : 
Pacific Southwest 
} 


chase equipment for cement plant to  in- 
clude two centrifugal slurry pumps 200 bbl. 
cement per hr each, one centrifugal slurry 
pump 200 bbl per ha two 500 ft. and three 
ool ft 2 Stage air COMpressol ete, 


Calif., Los Angeles—City plans $14,000,- 














OOO program for clectric power to nelude 
the construction of a 4,700 hp. hydro-electric 
«le Cloplient Gea a thew reservoir on Owen 
River, In, I. Seattergood, 1415 berkshire 
st I engitheet 

Calif., Ocean J. W. Stiles, e/o C. 
Hl Russell, Ste . 1a \ngeies, is 
biaaVinige polier prepared for the construction 
of a 8 sto inertment and stores build 
ti neludinge refrigeration Vstem on Main 
St timiuted cost, $150,000 C. HH. Rus 
ell, Story Bldg., Lo \ngeles, architect 

Calif., Weodiand——Reclamation Di No. 
2068, Will receive bids about Aug for 
iiprovenmpent to Waterworks, including 4 
pulnipin poleent PUPS, motors, ete Poe 
Pieertricenrsin, Miecredant Iexchange DBldg., San 
Mranciseo, is consulting engineer 

Del., Wilmington Diamond Tee & Coal 
Co will (yond ward contract for the eon 
struction of a cold storage plant and ware- 
bievul I. Ciundloch, 110 kk. 42nd St New 
Tork, NN. ¥.,. rehitect Ophuls & Hall 


Inc., 32 W f2ned St., New 
rineet 


en 


Chicago—T. Building 


Corp, S I Mittle in, Pres., 11 South 
la Salle St., awarded contract for the con 
struction of an rs tory cypartiien it 2452 
Like View \ve to Avery Brundage Co., 
11 South 1 rhorn St lostimuated cost 


yoo 


Chiearo—Svndicute, c/o Oman &« 
} 





Lilienthal, 6 \We Randolph St Arehts., 
Oon receive bid for the construction 

1 17 ory peartovent imelud Vacuum 
heating ten eleetrieal refrigeration, oil 
Durer neinerautors, ete, at 2132 Lineoln 





timated cost OO 000 

















HL., Willsidde —«* Will soon award econ- 
fraet tort prove rit to Waterworks, in- 
cluding deep well, pumping equipmien teel 
tonk on tower, « 

i Markham—\ will soon receive 
bole feor thre eo? truetion Of a pup house, 
forage reservol sO ft. well, pumps, ete 
Darker Flavin. Sheet & Wallace 190 N. 
Lait Salle St Chieagvo, are engines 

HL., Olney (ity will soon receive bids for 
the construction of t Waterworl ind di 
tribution system, ineluding: pumpin equip 
rient, minin ete Mdward Mlad & Co. 820 
(‘hen il obld St Loui Mo., at en- 

inher 

Ind... ¢ \ Hlotel Buildin Co 
havin pl nired for tl construetlion 
ofa story hotel at 6th St ured Udn dwas 

timated cost Sz 000 000 "Tis \\ Nicol 

1 Ss Michinnn Ave, Chicago, ae Is 

rehitect Holden Bros., Chicago, Hl ire 
| et 

Ind., Indianapolis——Indiana School ‘or 
Blind, 75th and College St., will receive bid 
until Jul 0) for the construction of oa 
Powe Plant, laundry, ete lust ited cost 
SPO 00 Harrison & Turnock OO Bd. of 
Trade Bldg, are eo eel 

In... Couneil Blatts (‘it n the r- 
Ket for mew pout insy pliant ecpuipmient A. 
| Mullergren, 75 Bad. «¢ de ld Wan- 
sis Citv, Mo. is «1 Meer, 

Ky... Benton —City havit preliminary 
pla prepared for th construc noefoa 
Waterwork vstem ineludit deep well 
PyUryiy wt estimated « ane EF, b 
he Murray engines 

Louisville-—Louisvill Water Co.. 
| ith rd St., plan th nstallation 
ot POO Oe gad turbe tritugal pump 
m4 eent Fil pu it tion esti 

ted t S1To,000 Alvord burdick & 
bio mn. 6 Sout Dearborn St Chica 
+ ae ol Heel 

Mad... Baltimere Bd f ird will 1 
ceive bids until Aug. 4 for the superstru 
u ry D8) idit owe 

rad nd Al; ad Isivd 
mitted ¢ { 1,700,000 Buckler & Fen- 



































hagen, Charles St., are architects. and warehouse including switch house, 
H,. Mas N. Charles St., is engineer. transformers, ete. 1 e to Hughes-Foulk- 
Mad., Baltimore—Civic Centre Realty Co., red Co,, Commonwealth Bl 
c/o L t. White, Hearst Tower, Archt., Pa., Philadelphia—1! «pt , 
uwarded contract for t construction of an sureau of Water, will ! 
| tors otlies buildi at Calvert ind August 38 for furnish ul 
lu Xington Sts. to Wells Construction Co., trical equipment W 
227 oth Ave New York, N. Y., and Vogs- pump and auniliary equ 
well-Koetther Co., 406 Park Ave., Balti- dale pumping static 
more, Md., associate contractors, Msti- S. D. Agar—City will receive bids until 
mated Cost $1,700,000, rust 5 for the construction of a water- 
Mass., Beverly Beverly Gas & Electric works system, inel yr pumping plant, 
Co., 223 Cabot St., awarded contract for 25,000 gal. tank on 10 ft. tower. Dakota 
the construction of ion to Water is igineering Co., Mitchell, is cngineer. 
plant to PJ Lacn Co., 795 Boyls- Tenn,, Selmer—Southern Cities Power 
ton St., Boston, bes cost $40,000, Co., Provident Life Bldg., Chattanooga, has 
Mass., Lynn-—Sewerage 1 derpot will re aequired a site nd plans the construction 
odvertise tor bids for the construction of a of a generating plant on Front St. here. 
pumping station M. Knowles, 507 West- Texas—Magnolia Petroleum Co., Fannin 
ing hiotise Bldg Pittsburgh, Pia, is en- and Mekinne VSt Houston, plans the con- 
gineer, Former bids rejected, struction of an oil pi; line, SO miles long 
Mich., Lansing—City opened bids Juls from Luling to Miranda including pumping 
9 for the construction of addition to Stations at 60 mile intervals Work will 
Moore Park power plant, lowest bidder be done by owner's forces, stimated cost 
Dds «& VMeCionigle, 1210 Luhl Dldg., approximately $6,500,000, Private plans 
Detroit, Mich Cost $214,500, Tex., Aliee—Texas Centra Power Co 
Miss., dJackson—J. A. Teat, is having Frost fldg., San Ante nio, plat extensions 
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Miss., Picayune—City plans an election & Light Co., 14th n 
soon to Vote $225,000 bonds for improve- Kansas City, Mo., plan t 
ments to waterworks, including sewage dis- of a 10,000 kw. electric 
posal plant, pump house, pumping euip here. Estimated cost $1,2 
nent, tank on tower, ete. EE nated cost plan 
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Neb., Holdrege—City plans improvement pumpin st 5 pon Ay 
to sewage disposal plant, including pump pump, 50,000 i et sti 
in tation, sprinkling system., ete, Black $40,000. Ment ne & Ward, 54 
& Veateh, 700 Mutual Bldg INansas City, Snider Blde. hita Falls ire ¢ 
Mo ul engineers Tex., Rochester—Cityv j re 
N. ¥., Brooklyn—S. Guardino, 8222 19th for waterworl u rovements 
Ave having plans prepared for the con- Well, pumps, motor tank oon 
truction of 6 torv mpartment at S4th | stimated cost Ta { lit 
St. and vot \ve Mstimated cost $800,000 ing Co., Wiehita |] , is engine 
DePace & Juster, 110 West 40th St New Tex., Stanton Ha ] & Rob 
York tre arehitects, fon Exchange tld I Worth, | 
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nN. ¥ New York Brodsky & Wlask, Ine., ety Psi’ 7 a ee gee 
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O., Mt. Sterling—Waterworks Dent... plar : Sadigh- "s > 
remodeling pumping station, installation vty te 
or a LOU,000 gal. tank on towe ete Msti sh tur 
muted cost $17,000 Jennings-Lawrencs Preston——W 
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